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PREFACE. 



This edition of the American Arithmetic has been care- 
Ailly revised, and enlarged by the addition of about forty 
pages of new and useful matter, comprising more than three 
hundred practical problems, with rules and explanatory notes 
for solving a number of them ; methods of analyzing problems 
and cailcelling the equal factors of dividends and divisors ; 
rules for computing interest upon notes on which partial pay- 
ments have been made ; rules for ascertaining the tonnage of 
ships, measuring round timber and spars; descriptions of 
board rules, used by surveyors of lumber; also, permutation 
and combination of numbers, exchange, horse power, and a 
number of useful tables. 

It is deemed important that levery arithmetical term should 
be accurately defined; that every operation to be perfomied 
should be distinctly stated, and every principle fully illus- 
trated by the solution of one or more problems ; ^t each rule 
should be deduc^ed from the illustration of the principle, and 
that the rule should designate the successive steps to be taken 
in the solution of all similar arithmetical problems. 

The peculiar characteristics of this treatise are, its accurate 
and complete definitions of arithmetical terms, and statement 
of operations to be performed; its lucid illustrations of the 
principles and properties of integral and fractional numbers, 
modes of operation in the solution of problems, and the accu- 
racy and completeness of its rules deduced from those illus- 
trations. 



17 PREFACE. 

The arrangement of the subjects and articlee is such, that 
the pupil will require no knowledge of any subsequent article, 
in order to understand each succeeding one. 

The arrangement of questions under each head, combining 
those questions which are to be analyzed and performed men' 
tally and orally j by the. pupil, with those that will require him 
to use the slate and pencil in performing them, is another 
important feature of the work; and teachers will find their 
young pupils interested in studying an arithmetic in which 
the questions are arranged in a similar manner. 

This new edi^n of the American Arithmetic comprise?, in 
one volume^ all the principles of numbers, fully explained and 
illustrated, and is adapted to the use of all classes of pupils 
in our common and high schools, in eyery stage of advance- 
ment. , 

Teachera and school committees are respeetfoUy requested 
to examine the work, and in their examination to notice some 
of its original features, in Articles 25, 26, 27, 69, 73, 75, 122, 
125, 135, 143, 172, and 174. 

How* far the author has-been successful in preparing an 
arithmetic that will lighten the labor of teachers, and facili- 
tate the progress of pupils, must be left for their decision, 
until they shall have used it in their schools. 

Jahes RoBINSQir. 

Bosttm, My I, 1850. 
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ARITHMETIC. 



Abithicetic is the science of numbers, and the art of eom- 
liulatioik. 

Arithmetic is a science, so far as it explains and illustrates 
the principles and properties of numbers ; it is an art, so fax 
as it furnishes rules for the solution of numerical problems, or 
for calculation. • 

Art* !• Number is either a unit, or a collection of units. 
Any single whole thing is called a unit, or one. One and 
one are called two. Two and one are called three. Three 
and one are called four. Four and one are called five. Five 
and one are called six. Six and one are called seven. Seven 
and one are called eight. Eight and one- are called nine. 
• Nine and one are called ten. Thus, each successive number 
may be formed by the continual addition of a unit. 

Art* 3* Numbers are the expressions and measures of 
quantity. Quantity signifies as much of anything as there 
is, as a quantity of cloth ; or as many things as there are, as 
a quantity of pens. 

In measuring quantities of magnitude, some known quan- 
tity, as a yard, is taken for the unit of measure. In measur- 
ing quantities of multitude, one of the thin^ which compose 
the quantity is its unit of measure ; and the measure of 
any quantity is the number of times it contains its unit of 
measure. 

Art* S* When the unit indicates the name of anything, 
as 1 dollar, it is called a denominate unit; and numbers com- 
posed of denominate units are called denominate numbers;' 
as 5 dollars, 10 pounds. When the unit expresses no idea 
except number, as 1, it is called an abstract unit ; and num- 
bers cpmposed of abstract units are called abstract numbers ; 
as 5, 10. 
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NOTATION AND NUMERATION. 

Art* 4* Notation is the writing of numbers. Ten 
characters', or figures, are used in writing numbers.' These 
figures are 1 one, 2 two, 3 three, 4 four, 5 five, 6 six, 7 seven, 
8 eight, 9 nine, zero, or cipher. Each of these figures, 
except the cipher, always expresses the same simple num- 
ber; — but in writing numbers greater than nine, the law 
or scale of notation assigns also a local number to each 
figure, which depends upon its place. 

In the number 111, the 1 in the first place on the right 
expresses only its simple number olie, and it is called a unit 
of the first ordeF>; — ike l.in the second place expresses ten 
times one, or ten, and it is called a unit of tiie second 
order; — and the 1 in the third place expresses ten times 
ten, or one hundred, and it is called a unit of the third 
order. 

If we use the 0, which does not express a number of itself, 
we can express each of the above yimbers singly ; thus, 100, 
10, 1 ; all of which are equal to 111. The established law 
or scale of notation is, that each successive removal of the 
same figure one place to the left increases or repeats its 
number ten times. 

Art* Sm The units of the second order are written thus : 
10, 20, 30, 40, 50, 60, 70, 80, 90. The units of the third 
order are written thus : 100, 200, 300, 400, 500, 600, 700, 
800, 900. The numbers between 10 and 20 are written 
thus: 11, 12, 13, 14, 15, 16, 17, 18, 19. The numbers be- 
tween 20 and 30 are written thus: 21, 22, 23, 24, 25, 26, 
27, 28, 29. The numbers between all other tens* are writ- 
ten in a similar manner. 

The units of the fourth order are written thus : 1000, 2000, 
3000, 4000, 5000, 6000, 7000, 8000, 9000. The numbers 
between the thousands are expressed by their appropriate 
figures. 

.The higher orders of units may be written in a similar 
manner, to an unlimited extent. 

Art* ft* Numeration is the reading of numbers. The 
following table exhibits twenty-four places, or orders, in the 
scale of numbers, divided into eight periods of three figures 
each, by points. It also exhibits the name of each order and 
period. 
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The division of numbers intb periods of three figures each, 
enables us to read large numbers as easily as we can read 
a number containing only three figures. Tne figures of each 
period are to be read in the same manner as we read the 
figures of the period of units. Beginning at the left, the 
several periods in the table are read, in succession, as fol- 
lows: 555 sextillion, 555 quintillio^, 555 quadrillion, 555 
trillion, 555 billion, 555 million, 555 thousand, 555. 

Arte 7e From the arrangement and illustration of the 
preceding table, we have the following rule for reading num- 
bers: 

RiTLE. Divide the given mimbers into periods of three 
figures each, by points, counting from the right. Then 
begin at the left, and read the number of hundreds, tens, 
and units of each period, in succession, and condttde each 
period, except the period of units, with its name. 

Learners should be required to read the following numbers : 

234178 87654321 987654321 1234567891 

456784 45678900 450705430 9080706050 

507604 50403020 845064310 8707605400 

640530 67400045 614504301 4050634031 

Art. 8* In teaching young children to write numbers, dictate a 
small number, and require them to name the number of figures neces- 
sary to write the number; also, to name each figure, in succession,from 
Irft to right. Continue tUs exercise, until they can readily name the 
required number of figures^ <dso eaeh figure in succession. 
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In teaching children to write large numbers on the slate or Madh 
hoardy first reqtdre them to name the ntamber of figures necessary to 
write &e proposed number, thenrthe number offerwdsj and, lastly, tie 
figures of each period , in succession, requiring them to write eadk 
figure at the time of naming it. 

iLLirsTSAiidN. Let it be required to write eight hundred 
and seventy-five trillion, fifty billion, forty-five million, fire 
hundred and forty, ^ 

Hundreds of trillions is the highest order named in this 
number, therefore fifteen figures, or five periods of figures, 
will be necessary to write it. ~^ 

Beginning at the left, with the highest order and period, 
we write 8 in tiie place of hundreds, 7 in the place of 
tens, and 5 in the place of units. The orders of hundreds 
and units of Mllions being omitted, we write a in the place 
of hundreds, 6 in the place of tens, and a in the place of 
units. The order of hundreds of millions being omitted, we 
write a in the place of hundreds, 4 in the place of tens, 
and 5 in the place of units. The three orders of thousands 
being omitted, we write a in the place of each of the ord^s, 
thus, 000. In the period of units, we write 5 in the place of 
hundreds, 4 in the place of tens,' and a in the place of 
units. Arranging all the periods and figures in their proper 
order, the number is written thus : 875.050.045.000.540. 

'From the preceding rcfmarks and illustration, we derive 
the following rule for writing numbers : 

Rule. Firsts ascertain the number of figures necessary to 
vrrite the proposed number; also, the riumher of periods. 
Then begin at the left^ and write a figure expressing the 
number of hundreds, tens, and units, of each period, in suC" 
oessiouy observing to write a cipher in the place of eajch wnit^ 
ted order. 

Art. 9« AU questions throughout this work which are ^arranged in 
double columns, are to be ferformed bo$h mentally and orally, unless 
otherwise directed. 

1 . How many and what figures | 2. How many and what figures 
are necessary to write seventy- 
five t 

3. One hundred and twenty- 
one? 

5. Three hundred and fifty- 
one! 

7. Kve hundred and thirty- 
two? 

9. Seven hundred and seventy- 
three? 



are necessary to wnte mnety- 
nine ? 

4. Two hundred and eighty- 
one? 

6. Four hundred and sixty- 
nine? 

8. Six hundred and forty- 
seven? 

10. Eight hundred and eigh^- 
eight? 
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11. Nine handled and ninety- 
ninet 

13. Three thousand four hun- 
dred and ten ? 

15. Fire thousand and seventy- 
five? 

17. Seven thousand and seven- 
ty-five? 

19. Nine thousand and ninety- 
seven? 

21. Fifteen thousand and twen- 
ty-one 1 

23. Twenty-five thousand and 
thirty-five? 



15. One thousand two hundred 
and one? 

14. Four thousand and fifty- 
three? 

16. Six thousand and S^we hun- 
dred? 

18. Eight thousand and fi»rty- 

20. Ten thousand and nine hun- 
dred? 

22. Twenty thousand and one 
hundred? 

24. Thirty thousand and fixrty- 
seven? 



25. Forty-five thousand, seven hundred and fifty-nine. 

26. Seventy-niBe thousand, nine hundred and ninety-nine. 

27. Six hundred and ten Jthousand, five hundred and forty- 
seven. 

28. Seven hundred and six thousand, four hundred and 
thirty-two. 

29. Nine hundred and ninety-nine thousand, nine hundred 
and ninety-nine. 

30. Two million, one hundred and fifty thousand, three 
hundred and twenty-one. 

31. Thirty-five million, twenty-four thousand, one hundred 
and fifty-nine. 

32. Seventy-six million, five hundred and forty-three 
thousand, three hundred and twenty-one. 

33. Ninety-nine million, eight hundred and seven thou- 
sand, six hundred and fifty-four. 

34. Three hundred million, two hundred and ten thousand, 
one hundred and ten. 

35. Five hundred and forty million, three hundred and 
twenty thousand, two hundred and one. 

36. Nine hxmdred and eighty-seven million, six hundred 
and fifty-four thousand, three hundred and twenty-one. 

37. Seventy-five billion, sixty-four million, three hundred 
thousand, two hundred and seventeen. 

38. Five hundred and forty trillion, four hundred and 
thirty billion, three hundred and twenty million, two hun- 
dred and ten thousand, one hundred and one. 

39. Eight hundred and nineteen sextillion, seven hundred 
and sixteen quintillion, six hundred and fifteen quadrillion, 
^ve hundred and fourteen trillion, four hundred and thirteen 
billion, three hundred and twelve million, two hundred and 
eleVeh' thousand; one hundred atid t^if; ' 
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ADDITION OF 8IMPI.E NUMBERS. 

Art* 10* Addition is the method of finding the amount 
or sum of two or more numbers. 

The amount or sum of two or more numbers is a number 
that contains the number one as many times as it is con- 
tained in all the numbers whose amount or sum is to be 
found. 

Illustration. William has 6 cents, and James has 4 
cents. We can find the number of cents which both of- 
them have, by adding 4 cents to 6 cents ; 4 cents and 6 
cents are 10 cents, the niunbet of cents that they both hare. 
10 cents is the amount or sum of 4 cents and 6 cents. 



I. There are 6 Inrds on one 
tree, and 7 on another ; how many 
birds are there on both trees t 

3. How many are 6 and 7? 

5. Frances paid 8 cents for a 
yard of ribbon, and 9 oents for 
needles ; how numy eeuts did she 
pay away? 

7. What m tbe earn of 8 and 
0? 

9. There are 10 houses on one 
side of a street, and 11 on the 
other; how many are there on 
the two sides? 

II. How many are 10 tad II t 

18. Greorge pqgchaaod 18 ap* 
pies at one time, and 10 at anoth- 
er ; what number of apples did he 
purchase? 

15. What \a the amoui t of 12 
and 101 

17. A little girl is 7 yean old ; 
how old will & be, if living, at 
the end of 10 years fifom the 
present time? 

19. What is the sum of 7 and 
10? 

21. There are 11 boys in one 
sleigh, and 9 in another; how 
many boys are there in the two 
sleighs? 

23. How many axe 11 and 9! 

25. Whatisthesuiaof3,5,7, 
», snd 11? 

d7. What is the sum'of 1» 8, 3j 
i»6,iiid6? 



2. John gave 7 oenlB ibr a pen- 
cil, and 8 oents for a book ; how 
many cents did he give for both? 

4. How many are 7 and 8? 

6. There are 9 girls in the first 
class, and 10 in the second ; how 
many girk are there in the two 
classes? 

8. What is the swn of 9 and 
10? 

10. William has performed 11 
questions in arithmetic, and Henry 
12 ; how many have both of them 
performed? . 

18. How many sue 11 and IS ? 

14. Julia has recited 11 lessons 
to her teaoher, and Harriet 10; 
how many lessons have both of 
them recited ? 

16. What is the sum of 11 and 
10? 

18. WilHam wss 18 years old 
when he oame to Boston, and has 
rssided in the eity 8 yeazs ; how 
old is William? 

80. What is the amount of 18 
and 8? 

22. John purchased 12 peaches 
of one man, and 9 of another; 
how many peaches did he p\a- 
'chaae? 

94. How maiiy are 12 and 9? 

86. What is the amount of 9, 4^ 
6« 8, 10, and 12 ? 

88. What is the amott&t of % 
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2 and 


are 2 


5 and 


9 are 14 


9 and 4 are 13 


2 and 1 


are 3 


5 and 10 are 15 


9 and 5 are 14 


2 and 2 


are 4 


5 and 11 are 16 


9 and 6 are 15 


2 and 3 


are 5 


5 and 12 are 17 


9 and 7 are 16 


2 and 4 


are 6 






9 and 8 are 17 


2 and 5 


are 7 


6 and 


are 6 


9 and 9 are 18 


2 and 6 


are 8 


6 and 


1 are 7 


9 and 10 are 19 


2 and 7 


are 9 


6 and 


2 are 8 


9 and 11 arc 20 


2 and 8 


are 10 


6 and 


3 are 9 


9 and 12 are 21 


2 and 9 


are 11 


6 and 


4 are 10 




2 and 10 


are 12 


6 and 


5 are 11 


10 and are 10 


2 and 11 


are 13 


6 and 


6 are 12 


10 and 1 are 11 


2 and^ 


are 14 


6 and 


7 are 13 


10 and 2 are 12 




6 and 


8 are 14 


10 and 3 are 13 


3 and 


are 3 


6 and 


9 are 15 


10 and 4 are 14 


3 and 1 


are 4 


6 and 10 are 16 


10 and 5 are 15 


3 and 2 


are 5 


6 and 11 are 17 


10 and 6 are 16 


3 and 3 


are 6 


6 and 12 are 18 


10 and 7 are 17 


3 and 4 


are 7 






10 and 8 are 18 


3 and 5 


are 8 


7 and 


are 7 


10 anS 9 are 19 


3 and 6 


are 9 


7 and 


1 are 8 


10 and 10 are 20 


3 and 7 


are 10 


7 and 


2 are 9 


10 and 11 are 21 


3 and 8 


are 11 


7 and 


3 are 10 


10 and 12 are 22 


3 and 9 


are 12 


7 and 


4 are 11 




3 and 10 


are 13 


7 and 


5 are 12 


11 and are 11 


3 and 11 


are 14 


7 and 


6 are 13 


U and 1 are 12 


3 and 12 


are 15 


7 and 


7 are 14 


11 and 2 are 13 






7 and 


8 are 15 


11 and 3 are 14 


4 and 


are 4 


7 and 


9 are 16 


11 and 4 are 15 


4 and 1 


are 5 


7 and 10 are 17 


11 and 5 are 16 


4 and 2 


are 6 


7 and 11 are 18 


11 and 6 are 17 


4 and 3 


are 7 


7 and 12 are 19 


11 and 7 are 18 


4 and 4 


are 8 






11 and 8 are 19 


4 and 5 


are 9 


8 and 


are 8 


11 and 9 are 20 


4 and 6 


are 10 


8 and 


1 are 9 


11 and 10 are 21 


4 and 7 


are 11 


P and 


2 are 10 


11 and 11 are 22 


4 and 8 


are 12 


8 and 


3 are 11 


11 and 12 are 23 


4 and 9 


are 13 


8 and 


4 are 12 




4 and 10 


are 14 


8 and 


5 are 13 


12 and are 12 


4 and 11 


are 15 


8 and 


6 are 14 


12 and 1 are 13 


4 and 12 


are 16 


8 and 


7 are 15 


12 and 2 are 14 






8 and 


8 are 16 


12 and 3 are 15 


5 and 


are 5 


8 and 


9 are 17 


12 and 4 are 16 


5 and 1 


are 6 


8 and 10 are 18 


12 and 5 are 17 


5 and 2 


are 7 


8 and 11 are 19 


12 and 6 are 18 


5 and 3 


are 8 


8 and 12 are 20 


12 and 7 are 19 


5 and 4 


are 9 






12 and 8 are 20 


5 and 5 


are no 


9 and 


are 9 


12 and 9 are 21 


5 and 6 


are 11 


9 and 


1 are 10 


12 and 10 are 22 


5 and 7 


are 12 


9 and 


2 are 11 


12 and 11 are 23 


5 and 8 


are 13 


9 an4 


3 are 12 


12 and 12 are 24 
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Art* 11* Besides figures, we use several signs in arith- 
metic indicating equality, or that some operation is to he 
performed. 

Two parallel horizontal lines indicate equality; thus, 1 
dollar = 100 cents, which is read 1 dollar is equal to 100 
cents. 

A cross, one line heing horizontal, and the other perpen- 
dicular, indicates addition ; thus, 6 -j- 7 = 12, which is read 
5 added to 7 is equal to 12, — or 5 plus 7 is equal to 12. 
There are other signs, which will be explained when we 
have occasion to use them. 



29. How many are 13+2 ? 14 
-t-2?15 + 2? 16 + 21 17 + 2? 
18 + 2? 19 + 2? 

31. How many are 13 + 4? 14 
+ 4? 15+4? 16 + 4? 17 + 4? 
18 + 4? 19 + 4? 

33. What is the sum of 13 + 
6? 14 + 6? 15 + 6? 16+6? 17 
+ 6?. 18 + 6? 19+6? 

35. What is the amount of 13 
+ 8? 14+8? 15+8? 16 + 8? 
17 + 8? 18+8? 19 + 8? 

37. William paid 20 cents for a 
knife, and 10 cents for a writing- 
lx)ok ; how many cents did he pay 
for both of them? 

39. How many are 30+ IQ? 

41. A man paid 50 dollars for a 
^old watch, and 20 dollars for a 
silver one ; how. many dollars did 
the two watches cost him ? 

43. What is the sum of 60+ 
30? 

45. A merchant borrowed 30 
dollars of A., 20 dollars of B. , and 
10 dollars of G ; what was the 
whole number of dollars that he 
borrowed ? 

47. What is the amount of 40 
+ 30+20? 

49. A trader paid 70 dollars for 
a horse, 60 dollars for a yoke of 
oxen, and 20 dollars for a cow ; 
how many dollars did he pay for 
all of them? 

51. What is the sum of 80+ 
60+40? 



30. How many axe 13 + 3? 14 
+3? 15 + 3? 16+3? 17 + 3! 
18 + 3? 19+3? / 

32. How many are 13 + 6? 14 
+ 5? 15 + 5? 16+5? 17 + 5? 
18 + 5? 19+5? 

34. What is the sum of 13^+ 
7? 14 + 7? 16 + 7? 16 + 7? 17 
+ 7? 18+7? 19 + 7? 

36. What is the amount of 13 
+ 9? 14+9? 15+9? 16+9? 
17+9? 18 + 9? 19 + 9? 

38. A man lived in the country 
until he was 30 years old, and has 
lived in the city 20 years ; what is 
his age? 

40. How many are 40+20? 

42. In a certain school, there 
are 50 boys, and 30 ^rls ; what 
is the whole number of pupils in 
the school? 

44. What is the sum of 60 + 
40? 

46. A trader purchased three 
pieces of cloth ; the first measured 
50 yards, the second, 40 yards, 
and the third, 30 yards ; how many 
yards did he purchase? 

48. What is the amount of 60 
+ 50 + 40? 

50. A farmer purchased three 
pieces of land ; th^ first contained 
80 acres, the second, 70 acres, the 
third, 60 acres ; how many acres 
did he purchase? 

63. What is the sum of 90 + 
80 + 70? 
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53. Jamea pnxeiuued aa arith- 
metic for 25 cents, and a slate for 
15 cents ; what number of cents 
did both of them cost him ? 

55. What is the amount of 35 
+25? 

57. There m a aehool, in which 
there are four classes. In the 
first class there are 55 boys, — 
in the second, 50, — in the third, 
45, — and in the fourth^ 40. 
How many boys are there in 
the school? 

59. What is the smn^of 65 -|r 
60+55+50? 

61. What is the sum of 240 
dollars +230 dollars +220 dol- 
lars + 210 d(^aza? 



64. A trader benowed 45 iM- 

lars of C, and 35 dollars of D; 
what number of dollars did be 
borrow ? 

56. What is the amoont of 55 
+46? 

58. A stage driver purchased 
four horses. He paid 120 dollars 
for the first, 110 dollars for the 
second, 90 dollars for the third, and 
80 dollars for the fourth. What 
number of dollars did they cost 
him? 

60. What is the sum of 150 + 
140 + 130 + 120? 

62. What is the sum of 650 
dollars +460 dollaz8 + 370 dol- 
lars +230 dollars? 



Art* 13* A mau has three carriages. No. 1 is worth 
950 dollars. No. 2 is worth 875 dollars. No. 3 is worth 
764 dollars* How many dollars are the three carriages 
worth? 



Is 



950 
875 
764 

Ans. 2589 dols. 



These numbers being large, it is not 
convenient to add 'them mentally. We 
first write them in order, pkicung units 
under units, tens under tens, hundreds 
under hundreds, and then draw a line 
under them« 

We begin at the bottom of the column 
of units, and say, 4 units and 5 units are 9 
units, — the sum of the units being less than 10, we write 
the 9 units under the column. We then proceed to the 
column of tens, and say, 6 tens and 7 tens are 13 teius, and 
5 tens are 18 tens^ or 1 hundred and 8 tens ; we write the 8 
tens under the cohimn of tens, and add the 1 hundred with ^ 
the figures in the cohimn of hundreds. We then say, 1 hun- 
dred and 7 hundred are 8 hundred, and 8 hundred are 16 
hundred, and 9 hundred are 2& hundied, or 2 thousand and 
5 hundred ; we write the 6 hundred under the column of 
hundreds, and the 2 thousand at the left of the 5 hundred ; 
and the whole amount is 2589 dollars. 

From th^ preceding illustration, we obtain the following 
rule for the addition of simple numbers : 

•2* 



18 ADDITION OF SUHPLE NUMBERS. 

RiTLE. Write the numbers^ placing units under urdts^ 
tens under tens, Jvwndreds under hundreds^ and draw a line 
under them. 

Begin at the bottom of the column of unitSj and add aU the 
figures in that column^ in succession; if the amount does not 
exceed nine, write it under the column ; if the amount exceeds 
nine, vrrite the right hand figure of it under the column,' and 
add the left hand figure, or figures, which are units of the 
next higher order, with the figures in the next column. 

Add the figures in each succeeding column in the same 
manner, and write down the whole amount of the last column. 

. Methods of Proof. Begin at the top of each column, and add the 
figures downwards in the same manner that they were added upwards ; 
. if both operations have been performed correctly, this amount will be 
equal to the first amount. 

Or separate the numbers into two or more divisions, find the amount 
of each of these divisions, then find the sum of these amounts; if the 
several operations have been performed correctly, the sum of these 
separate amounts wUl be equal to the first amount, 

63. What is the sum of 1, 2, 3, 4, 5, 6, 7, 8, and 9 ? 

.aUs 45 

64. What is the amount of 10, 11, 12, 13, 14, 15, 16, 17, 
18, and 19 ? Ans. 145. 

65. What is the sum of 20, 25, 30, 35, 40, 45, 50, 65, and 
60? • Ans. 360. 

66. What is the amount of 65, 70, 75, 80, 85, 90, 95, and 
100 ? Ans. 660. 

67. Dr. Benjamin Franklin was born in 1706, and was 
84 years old when he died ; in what year did he die ? 

Ans. 1790. 

68. The creation of the world was 4004 years before the 
Christian era; how many years since the creation to the 
present time, 1847 ? Ans. 5851 years. 

69. In January there are 31 days, February 28, March 31, 
April 30, May 31, June 30, July 31, August 31, September 
30, October 31, November 30, December 31. How many 
days are there in the twelve months, or one year? 

Ans. 365 days. 

70. A provision dealer purchased eight hogs, weighing as 
follows : 275 pounds, 286 pounds, 305 pounds, 315 pounds, 
334 pounds, 345 pounds, 350 pounds, and 375 pounds. What 
was their whole weight ? Ans. 2585 pounds. 

71. A butcher killed five fat oxen. The weight of the first 
vas 1124 pounds ; the second, 1235 pounds ; the third, 1300 
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pounds; tbe fourth, 1440 pounds; the fifth, 16S7 pounds. 
What was the whole weight of all of them ? 

Ans. 6626 pounds. 

72. A man owns four farms. The first is valued at 5760 
dollars ; the second, at 6500 dollars ; the third, at 7225 dol- 
lars ; the 'fourth, at 8725 dollars. What are they all worth ? 

Ans. 28200 dollars.' 

73. A merchant, engaging in trade, had, in cash, 4550 
dollars ; in goods, dl25 dollars ; in notes, 1500 dollars ; he 
gained 1250 dollars each year during three successive years. 
What was he worth at the end of the three years ? 

Ans. 12925 dollars. 

74. A mechanic owns six houses. No. 1 is worth 4500 
dollars ; No. 2, 5400 dollars ; No. 3, 5750 dollars ; No. 4, 
6225 dollars; No. 5, 6540 dollars; No. 6, 7500 dollars. 
How many dollars are tl\ey all worth ? 

Ans. 35915 dollars. 

75. In 1840, the number of inhabitants in Boston was 
93383; in Lowell, 20796; in Salem, 15082; in New Bed- 
ford, 12087; in Charlestown, 11484; in Springfield, 10985. 
What was the total number of inhabitants in the above cities 
and towns in 1840 ? Ans. 163817 inhabitants. 

76. According to the census of 1840, New York con- 
tained 312710 inhabitants ; Philadelphia, 205580 ; Baltimore, 
102313 ; New Orleans, 102193 ; Boston, 93383. What was 
the total number of inhabitants in these five cities, in 1840 ? 

Ans. 816179 inhabitants. 

77. In 1840, the value of articles manufactured from wool 
in the State of Massachusetts was 7082898 dollars ; from 
cotton, 16553423 dollars; from leather, 10553826 dollars. 
What was the total value of articles manufactured from 
wool, cotton, and leather, in 1840 ? 

Ans. 34190147 dollars. 

78. In 1840, the State of Massachusetts produced 157923 
bushels of wheat, 165319 bushels of barley, 1319680 bushels 
of oats, 536014 bushels of rye, 87060 bushels of buckwheat, 
and 1809192 bushels of Indian corn. What was the total 
number of bushels of grain produced in the State of Massa- 
chusetts, in 1840 ? Ans. 4075188 bushels. 

79. The number of regular troops furnished by each of 
the states in the revolution was as follows : New Hampshire, 
12497; Massachusetts, 67907; Rhode Island, 5908; Con- 
necticut, 31939 ; New York, 17781 ; New Jersey, 10726 ; 
Pennsylvania, 85678; Delaware, 2386; Maryland, 13912; 
Virginia, 26678; North Carolina, 7263; South Carolina, 
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6417; Georgia, 2679. What was the number of regular 
troops engaged during the war ? Ans. 231771. 

80. The Atlantic Bank in Boston, has a capital of $500000 
Atks, S500000; Boston, S600000; Boylston, S150000 
City, $1000000; Columbian, $500000; Eagle, $500000 
Freeman's, $200000 ; Globe, $1000000 ; Granite, $5000Q0 , 
Hamilton, $500000 ; Market, 560000 ; Massachusetts, $800- 
000 ; Mechanics', $120000 ; Merchants', $3000000 ; New 
England, 1000000; North, 750000; Shawmut, $500000 
Shoe and Leather Dealers', $500000; State, $1800000 
Suffolk, $1000000 ; Traders' $400000 ; Tremont,.$500000 
Union, $800000 ; Washington, $500000. What is the whole 
amount of Bank capital in Boston at the present time, 1847 ? 

Ans. $18180000. 

81. The following table exhibits the population of the 
several states and territoones, at th^ taking of each census, to 
1840. What was the population of the United States in 
each of those yeass ? 



States. 



Maine, . . . 
New Hampsliire, 
Vermont, 
Massachusetts, 
Bhode Island, 
Connecticut, 
New York, . 
New Jersey, . 
Pennsylvania, 
Delaware, . 
Maryland, . 
Virginia, . . 
North Carolina, 
S6uth Carolina, 
Georgia, . . 
Alabama, 
Mississippi, . 
Louisiana, . 
Arkansas, . 
Tennessee, ,. 
Kentucky, '. 
Ohio, , 
Michigan, . 
Indiana, . . 
IlliDois, . 
Missoon, 
Dist. Columbia, 
Florida, . . 
Wisconsin, . 

loWEi . 



1790. 



96540 
141899 

85416 
378717 

69110 
238141 
340120 
184139 
434373 

59098 
319728 
748308 
393751 
249073 

82548 



ISOO. 



30791 
73077 



151719 
183762 
154465 
423245 

69122 
251002 
586756 
211949 
602365 

64273 
341548 
880200 
478103 
345591 
162101 

8850 



105602 

220955 

45365 

4875 



14093 



1810. 



228705 

214360 

217713 

472040 

77031 

262042 

959949 

249555 

810091 

72674 

380546 

974642 

555500 

415115 

252433 

20845 

40352 

7655$ 

261727 

406511 

230760 

4762 

24520 

12282 

20845 

24023 



1820. 



298335 
244161 
235764 
523287 

83059 

275202 

1372812 

277575 

1049458 

72749 
407350 
1065379 
638829 
502741 
340987 
127901 

75448 
153407 

14273 
422813 
564317 
581434 
8896 
147178 

55211 

66586 

33039 



1830. 



399955 
269328 
280652 
610408 
97199 
297665 

1918608 
320823 

1348233 

76748 

447040 

1211405 
737987 



1840. 



581185, t 594398 



516823 
309527 
136621 
215739 

30388 
681904 
687917 
937903 

31639 
343031 
157455 
140445 

39834 

34730 



501793 
284574 
291948 
737699 
108830 
309978 

2428921 
373303 

1724033 

78085 

470019 

1239797 
753419 



691392 

590756 

375651 

352411 

97574 

829210 

779828 

1519467 

212267 

685866 

476183 

383702 

43712 

54477 

30945 

43112 



SDBTBACTION OF SOIPLB NUMBBBS. 



21 



SUBTRACTION OF SIMPLE NUMBERS. 

# 

Art* 13* Subtraction is the method of finding how 
many one number exceeds another, by taking the less num- 
ber iirom the greater. 

The number found by taking a less number from a 
greater is called the remainder, or dilSerence, and it shows 
how many the greater number exceeds the less. 

Illustration. William has 9 cents, and Henry has 5. 
How many more cents has William than Henry ? 

If we take 5 cents from 9 cents, there will be 4 cents left ; 
then William has 4 cents more than Henry. 



1. Eliza had 9 roses, and she 
gave 3 of them to her sister ; how 
many had she left ? 

3. Then 9 less 3, are how 
many? 

5. There were 11 birds in a 
cage, but a boy has taken 5 of 
them out ; how many birds remain 
in the cage? 

7. Then 11 less 5, are how 



many 



9. If a 



who 



14 



man, wno owns 
horses, should sell 5 of them, 
how many horses would he have 
left? 

11. Then 14 less 5, are how 
many? 

13. A pa^e of a writing-book 
contains 16 lines, and a boy has 
written 7 of them ; how many lines 
has he to write to finish the page ? 

15. Then 16 less 7, are how 
many? 

17. Emma counted 18 roses on 
her rosebush this morning ; she 
has since picked off 8 of them ; 
how many roses remain on the 
bush? 

19. Then 18 less 8, are how 
many? 

21. Albert is 20 years old, his 
sister Eliza is only 10 years old ; 
how many years older is Albert 
thanEUza? 

23. Then 20 less 10, are how 
many? 



2, Julia purchased 10 plnms, 
and has eaten 3 of them; how 
many has she left? 

4. Then 10 less 3, are how 
many? 

6. A boy bought 13 apples ; 4 
of them were r^, and the others 
were green ; how many of them 
were green? 

8. Then 13 less 4, are how 
many? 

10. There are 15 pupils in a 
class ; 6 of them are boys, the 
others are girls; how many of 
them are girls ? 

12. Then 15 less 6, are how 
many? 

14. A grocer purchased 17 bar- 
rels of fiour, and has since sold 8 
of them ; how many barrels has 
he remainmg unsold? 

16. Then 17 less 8, are how 
many? 

18. There were 19 girls in the 
second class of a school ; 9 of them 
have since been promoted into the 
first class; how many girls still 
remain in the second class? 

20. Then 19 less 9, are how 
many? 

22. A farmer purchased 21 
sheep; he afterwards sold 11 of 
them ; how many has he remain- 
ing unsold? 

24. Then 21 less 11, axe how 
many? 
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2 from 2 leaves 


5 from 14 leaves 9 


9 from 13 leaves 4 


2 from 3 leaves 1 


5 from 15 leaves 10 


9 from 14 leaves 5 


2 from 4 leaves 2 


5 from 16 leaves 11 


9 from 15 leaves 6 


2 from 5 leaves 3 


5 from 17 leaves 12 


9 from 16 leaves 7 


2 from 6 leaves 4 




9 from 17 leaves 8 


2 from 7 leaves 5 


6 from 6 leaves 


9 from 18 leaves 9 


2 from 8 leaves 6 


6 from 7 leaves 1 


9 from 19 leaves 10 


2 from 9 leaves 7 


6 from 8 leaves 2 


9 from 20 leaves 11 


2 from 10 leaves 8 


6 from 9 leaves 3 


9 from 21 leaves 12 


2 from 11 leaves 9 


6 from 10 leaves 4 




2 from 12 leaves 10 


6 from 11 leaves 5 


10 from 10 leaves 


2 from 13 leaves 11 


6 from 12 leaves 6 


10 from 11 leaves 1 


2 from 14 leaves 12 


6 from 13 leaves 7 


10 from 12 leaves 2 




6 from 14 leaves 8 


10 from 13 leaves 3 


3 from 3 leaves 


6 from 15 leaves 9 


10 from 14 leaves 4 


3 from 4 leaves 1 


6 from 16 leaves 10 


10 from 15 leaves 5 


3 from 5 leaves 2 


6 from 17 leaves 11 


10 from 16 leaves 6 


3 from 6 leaves 3 


6 from 18 leaves 12 


10 from 17 leaves 7 


3 from 7 leaves 4 




. 10 from 18 leaves 8 


3 from 8 leaves 5 


7 from 7 leaves 


10 from 19 leaves 9 


3 from 9 leaves 6 


7 from 8 leaves 1 


10 from 20 leaves 10 


3 from 10 leaves 7 


7 from 9 leaves 2 


10 from 21 leaves 11 


3 from 11 leaves 8 


7 from 10 leaves 3 


10 from 22 leaves 12 


3 from 12 leaves 9 


7 from 11 leaves 4 




3 from 13 leaves 10 


7 from 12 leaves 5 


11 from 11 leaves 


3 from 14 leaves 11 


7 from 13 leaves 6 


11 from 12 leaves 1 


3 from 15 .leaves 12 


7 from 14 leaves 7 


11 from 13 leaves 2 




7 from 15 leaves 8 


11 from 14 leaves 3 


4 from 4 leaves 


7 from 16 leaves 9 


11 from 15 leaves 4 


4 from 5 leaves 1 


7 from 17 leaves 10 


11 from 16 leaves 5 


4 from 6 leaves 2 


7 from 18 leaves 11 


11 from 17 leaves 6 


4 from 7 leaves 3 


7 from 19 leaves 12 


11 from 18 leaves 7 


4 from 8 leaves 4 




11 from 19 leaves 8 


4 from 9 leaves 5 


8 from 8 leaves 


11 from 20 leaves 9 


4 from 10 leaves 6 


8 from 9 leaves 1 


11 from 21 leaves 10 


4 from 11 leaves 7 


8 from 10 leaves 2 


11 from 22 leaves 11 


4 from 12 leaves 8 


8 from 11 leaves 3 


11 from 23 leaves 12 


4 from 13 leaves 9 


8 from 12 leaves 4 




4 from 14 leaves 10 


8 fh>m 13 leaves 5 


12 from 12 leaves 


4 from 15 leaves 11 


8 from 14 leaves 6 


12 from 13 leaves 1 


4 from 16 leaves 12 


8 from 15 leaves 7 


12 from 14 leaves 2 




^ 8 from 16 leaves 8 


12 from 15 leaves 3 


5 from 5 leaves 


8 from 17 leaves 9 


12 from 16 leaves 4 


5 from 6 leaves 1 


8 from 18 leaves 10 


12 from 17 leaves 5 


5 from 7 leaves 2 


8 from 19 leaves 11 


12 from 18 leaves 6 


5 from 8 leaves 3 


8 from 20 leaves 12 


12 from 19 leaves 7 


5 from 9 leaves 4 




12 from 20 leaves 8 


5 from 10 leaves 5 


9 from 9 leaves 


12 from' 21 leaves 9 


5 from 11 leaves 6 


9 from 10 leaves 1 


12 from 22 leaves 10 


5 &om 12 leaves 7 


9 from 11 leaves 2 


12 from 23 leaves 11 


5 from 13 leaves 8 


9 from 12 leaves 3 


12 from 24 leaves 12 
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Art* 14* Sabtraetimi is indicated by a short horizontal 
Ui»e, thus 12 -^8 nasi, which is read 12 minus 8 equals 4; 
or 12 less 8, is equal <to 4. 



35. How many axe 13-^5? 
l5-_7t 19—9? 21—11? sa- 
ls 1 

27. How many arfe tl3 — 4? 
25—6? 27—8? 29 — 10? 31 
— 12? 

20. How many tan S1^^6? 
33—7? 36—9? 37—111 3^— 
13? 

31. How many are 20 — 3? 
30—4? 40—5? 50—6? 60— 
7? 

33. A market woman bought 
30 oranges, and she has aold 10 
of them ; how many lemaio un- 
sold? 

35. How many are 35 — 10 ? 

37. A farmer, who owned 50 
sheep and lambs, has sold 25 of 
them; what number has he re- 
maining unsold ? 

39. How many are 65 -^ 35 ? 

41. A farmer purchased ay oke 
of oxen for 80 dollars, and sold 
them for 95 dollars ; what number 
of dollars did he gain ? 

43. How many are 95— 20? 

45. A merchant borrowed 125 
dollars, and has paid 85 dollars ; 
how many dollars teiiiaia un- 
paid ? 

47. How many are 130—90? 



26. How many ai» 14 — 6? 
16—8? 18—10? 20—12? 22 
—12? 

28. How many are 22 — 7? 
S4— 9? 26—11? 28—13? 30 

— 15? 

80. How many are tO — 6? 
32—6? 34 — 10? 38—12? 40 

— 141 

32. How many are 70 — 8? 
80—9? 90—10? 100—11? 110 

— 12? 

94. A fitrmer picked 40 barrels 
of apples, and sold 15 o£ them ; 
what namber of ^larrels has he 
left? 

36. How many are 45 — 15 ? 

38. A man, who owed another 
75 dollars, paid him 25 doUars; 
what number of dollars remain 
unpaid ? 

40. How many are 80 — 26 ? 

42. Bought' a horse for 100 
dollars, and sold him for 75 dol- 
lars; how many dollars did I 
lose? 

44. How many are 120 — 25? 

46. A trader purchased 150 
yards of sheeting, and has sold 75 
yards of it ; what number of yards 
has he remaining unsold ? 

48. How many are 175 — 160? 



Art* 19* Subtraction is performed, when all the figures 
of the less number are smaller than the corresponding 
figures of the greater, by taking each fi^re of the less 
number, in succession, from the corresponding figure of the 
greater, aftid writing the remainder underneath ; the several 
remainders will express the whole difierence. 

Illustration. A merchant purchased 766 yards of cloth, 
and has since sold 523 yards of it ; what number of yards has 
he remaining unsold ? 
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765 No. of yds. purchased. We first write down the 

623 No. of yds. sold. greater number, then we 

write &e less number under 

242 No. of yds. unsold. the greater, placing units 

under units, tens under tens, 
and hundreds under hundreds. We first take 3 units from 
6 units, and 2 units remain, which we write directly under 
the units. Then 2 tens from 6 tens, and 4 tens remain. 
Lastly, 5 hundred from 7 hundred, and 2 hundred remain. 
The whole remainder, or dilSerence, is 242. 

Art. 16* When any figure of the less number is larger 
than the corresponding figure of the greater number, the fol- 
lowing question and its iuustration will show the method of 
performing the operation. 

A man borrowed 94 dollars, and has paid 46 dollars ; how 
many dollars remain unpaid ? 

d4s=8 tens and 14 units. We cannot take 6 units 

. 46ss=4 tens and 6 units. from 4 units, but we can 

— - — take 46 from 94. If 1 of 
48=4 tens and 8 units. the tens, which is equal to 

10 units, be taken from the 
9 tens and added to the 4 units, 94 will be decomposed into 
8 tens and 14 units. 

Decomposing 46 into tens and units, we have 4 tens and 6 
units. We now take 6 units from 14 units, and 8 units re- 
main ; 4 tens from 8 tens, and 4 tens remain. The whole 
remainder is 4 tens and 8 units, or 48, the number of dollars 
unpaid. 

Art. 17« If two UTieqtud numbers be equally increased, 
their difference will not be altered. As 10 units of any loioer 
order are equal to 1 unit of the next higher order, whenever 
a figure of the less number is larger than the corresponding 
figure of the greater number, if we add 10 to the upper 
figure, and then add 1 to the next lower figure, the two 
numbers will be equally increased, yet their difierence will 
remain unaltered. 

As 94 is equal to 9 tens and 4 units, if we add 10 units to 
the 4 units, the amount will be 9 tens and 14 units ; — 46 is 
equal to 4 tens and 6 units, — if we add 1 ten to 4 tens, the 
amount will be 5 tens and 6 units ; — and if we take 5 tens 
and 6 units from 9 tens and 14 units, the remainder, or differ- 
ence,, will be 4 tens and 8 units, or 48, the number of dollars 
unpaid. 

From the above examples and illustrations, we deduce the 
following rule for subtraction df simple numbers. 



SCTBTRACnO^ OF SIMPLE NUMBERa SB 

Rule. Write down the grmter number^ then write the leu 
numher under the greateTf placing units under units^ tens 
under tens, hundreds under hundr^^ and draw a line under" 
math. 

Begin with the units, and subtract each figure of the less 
number^ in succession, from the figure otter it, and write the 
remainder underneath* 

Whenever a figure of the less number is greater than the 
figure over it, add ten to the upper figure, subtract the lower 
figure from the amount, then add one to the next lower figure 
brfore it is subtracted. 

Method of Proof. Add the remainder to the less number; their 
sum ufiU be equal to the greater number, if the operation has been cor^ 
rectly performed, 

49. America was discovered by Christopher Columbus in 
1492. How many years since to the present time, 1847 ? 

Ans. 355 years. 

50. The United States .were declared independent July 
4th, 1776. How many years since to July 4th, 1847 ? 

Ans. 71 years. 

51. The first settlement at Boston was made in 1630. 
How many years since to the present time, 1847 ? 

Ans. 217 years. 
'52. The greater of two numbers is seven hundred and 
fifty million; the less number is five hundred and forty 
thousand ; what is their difference ? Ans. 749460000. 

53. The mariner's compass was invented in the yeai 
1302; how many years was this before the discovery of 
America by Columbus, in 1492 ? Ans. 190 years. 

54. - A is worth ten thousand dollars ; B is worth seven 
thousand nine hundred and twenty-five dollars. How many 
dollars is A worth more than B ? Ans. 2075 dollars. 

35. The planet Saturn is 890000000 miles from the Sun; 
the Earth is 95000000 miles from the Sun. How many miles 
further from the sun is Saturn than the Earth ? 

Ans. 795000000 miles. 

56. The diameter of Jupiter is eighty-nine thousand miles ; 
the diameter of Venus is seven thousand seven hundred 
miles. What is the difference of their diameters ? 

Ans. 81300 miles. 

57. Massachusetts contains seven thousand five hundred 
square miles ; Connecticut, four thousand seven hundred and 
sixty-four square miles. How many more square miles does 
Massachusetts contain than Connecticut ? 

Ans. 2736 square miks. 

3 
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5& T4ie number of mhaUiwits in France is 33500000; 
the QUttber of inhalutents in 4he United States is 17069453. 
How many more inhabitants are there in France than in the 
United States ? Ans. 16430547 inhabitants. 

59. The library of Harvaid University contains 49000 
volumes; the library of Yale €oUege contains 35000 yoI- 
umes. How many more volumes does the former contain 
than the latter ? Ans. 14000 volumes. 

60. The first settlen^nt in ti»e United States was made 
by the English, at Jamestown, in Virgmia, in 1607 ; the 
United States were declared independent in 1776. How 
many years between these two events ? Ans. 169 yeare. 

61. The population of the United States in 1840 was 
17069453, of which 2487355 were slaves. How many free 
persons vrere there in the United States in 1840 ? 

Ans. 14582096 free persons. 

62. A merchant owns property to the amount of thirty 
l&oasand five hundred aiKl seventy-five dollars.; but there 
are demands against him to the amount of seventeen thou^ 
sand and sixty*five dollars. What number of dollars will he 
have left after paying his debts ? Ans. 13510 dollars. 

63. The population of Boston, in 1790, was 18038; ia 
1800, it was 24927 ; in 1810, it was 32250 ; in 1820, it was 
43296 ; in 1830, it was 61392 ; in 1840, it was 93383. 
What was the increase in each successive period of 10 
years ? What was the increase in the whole period of 50 
years? 

64. The population of New York, in 1790, was 33131 ; in 
1800, it was 60489 ; in 1810, it was 96373 ; in 1820, it was 
123706 ; in 1830, it was 202^9 ; in 1840, it was 312710. 
What was the increase in each successive period of 10 
years ? What was the increase in the whole period of 50 
years ? 

65. The population of the northern district of New York 
in 1840, was one million six hundred eighty-thTee thou- 
sand and sixty-eight, and the population of the southern 
district was seven hundred forty-five ^ousand eight hundred 
and fifty-three. How many more inhabitants were there in 
the northern than in ^e southern district? 

66. The population of the United States, in 1790, was 
3929627 ; in 1800, it was 5305925 ; in 1810, it was 7239814 ; 
m 1820, it was 9638131; in 1830, it was 12866020; in 
1840, it was 17069453. What was the increase in each 
successive period of 10 years ? What was Ae increase in 
the %hole period of 50 years ? 
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PRACrtCAi* i^uEXf lojrs ur abditiok attd sctbtracv 

TlOir OF SlfliPIiB NUMBBRS. 

Avtm 18» 1. A merchant purchased 5000 Ipsbels ot 
salt; he has since sold 1500 bushels to one man, and 75( 
bushels to another. What number of bushels has he remain 
iog unsold ? 

2. A man's property is wor& 10650 dollars. He owe ^> 
A, 1800 dollars; B, 1260 dollars; C, 750 dollars; and D 
500 dollars. What will he have remaining, after paying hi 
debts? 

. 3. A gentleman purchased 15840 acres of new land. He 
afterwards sold 2350 acres to one individual, 4500 acres U 
another, and 3225 to a third. What number of acres has hi 
left? 

4. A merchant piuehased 4500 yards of cloth; he has 
since sold 1750 yards to one of his customers, 1275 yards 
to another, and 950 yards to a third. What number of 
yards has he remaining unsold ? 

5. A man died leaving an estate amounting to 12650 dol- 
lars, whieh he bequeathed as follows : 2500 dollars to each 
of his three daughters, and the remainder to his son. Whal 
was the son's share ? 

6. A flour merchant purchased 1250 barrels of flour foi 
6250 dollars. He has since sold 500 barrels to A, for 2625. 
dollars, and 450 barrels to B, for 2475 dollars. How many 
barrels remain unsold? What was the whole cost of the 
flour above the amount of sales ? 

7. A merchant deposited 12000 dollars in the Suflblk Bank. 
He has since given A a check for 4500 dollars, B a check 
for 2750 dollars, and C a check for 1675 dollars. What 
amount has the merchant remaining in the bank ? 

8. A merchant purchased 12750 yards of cloth of one 
manufacturer, 10675 yards of another, and 7426 yards of a 
third. He has since sold 8450 yards to one of his custom- 
ers, 6745 yards to another, and 5925 yards to a third. 
How many yards did he purchase ? How many yards has 
he sold ? what number of yards has he remaining unsold ? 

9. A gentleman purchased a house for 12500 dollars, a 
carnage for 750 dollars, and a span of horses for 500 dol- 
lars. He has paid 6500 dollars at one time, 2750 dollars at 
another time, and 1250 dollars at a third tira'e. What was 
the whole amount of his purchases ? What was the whole 
amount of payments ? And what amount remains unpaid ? 
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MULTIPLICATION OF SIMPLE 

NUMBERS. 

» 

AFt* 19* Multiplication is the method of repeating any 
given number any required number of times. 

The terms used in multiplication are the multiplicand, 
multiplier, and product. The multiplicand is the number to 
be multiplied or repeated. The multiplier is the number to 
multiply by, and it expresses the number of times the multi- 
plicand is to be repeated. The product is the number pro- 
duced by repeating the multiplicand the required number of 
times. The multiplicand and multiplier are called the fac- 
tors of the product. 

Illustration. If a yard of cloth be worth 10 cents, ho^r 
many cents are 5 yards worth ? 

If one yard is worth 10 cents, 5 yards must be worth 6 
times 10 cents, or 50 cents. In the above question, 10 cents 
is the multiplicand, 6 is the multiplier, and 50 cents is the 
product. 

Multiplication is indicated by an inclined cross; thus, 
6 X ^ == 30 ; and is read 6 multiplied by 5 is equal to 30 ? 



I. If a quart of milk is worth 
5 cents, what are '2 quarts worth 1 

3. How many are 2 times 5? 

5. There are 3 feet in one yard ; 
how many feet are tliere in 5 
yards? 

7. How many are 5 times 3 ? 

9. There are 6 shillings in 1 
dollar; how many shillings are 
there in 6 dollars 1 

II. How many are 6 times 6 ? 
13. James has 8 marbles, and 

Henry has 5 times as many ; how 
many has Henry ! 

15. How many are 5 times 8 ? 

17. If one pound of sugar is 
worth 10 cents, what are 8 pounds 
worth? 

19. How many are 8 times 10 ? 

21. There are 7 days in one 
week ; how many days are there 
in 11 weeks? 

23. How many are 11 times 7? 

25. In one shilling there are 12 
pence; how many pence are there 
in 9 shillings? 



2. If 1 orange cost 6 cents, how 
many cents will 3 oranges cost? 

4. How many are 3 times 6 ? 

6. There are 4 farthings in one 
penny; how many fartlungs are 
there in 4 penee ? 

8. How many are 4 times 4 ? 

10. If one quart of cherries is 
worth 7 cents, how many cents 
are 7 quarts worth ? 

12. How many are 7 times 7 ? 

14. If one yard of rihbon cost 
9 cents, how many cents 'wiU 7 
yards cost? 

16. How many are 7 times 9 ? 

18. There are 10 cents in one 
dime ; how many cents are there 
in 10 dimes ? 

20. HowmanyarelOtuneslO? 

32. How many yards of doth 
are there in 10 pieces, each piece 
measuring 11 yards? 

24. How many are 10 times 11? 

26. If a mechanic can earn 12 
dollars in one week, how many 
dollars can he earn in 12 weeks; 
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2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



tinies 
times 
time« 
times 
times 
times 
times 
times 
times 
times 
times 
2 times 
2 times 




1 
2 
3 
A 
5 



are 
are 
are 
are 
are 
are 

6 ai^ 

7 are 

8 are 

9 are 
10 are 
U are 
12 are 




2 
4 

$ 
8 
10 
12 
U 
16 
18 
20 
22 
24 



3 times 
3 times 1 
3 times 2 
3 times 3 
3 times 4 
3 times 5 
3 times 6 
3 times 7 
3 times 8 
3 times 9 
3 times 10 
3 times 11 

3 times 12 

4 times 
4 times 1 
4 times 2 
4 times 3 
4 times 4 
4 times 5 
4 times 6 
4 times 7 
4 times 8 
4 times 9 
4 times 10 
4 times 11 
4 times 12 



are 
are 3 
are 6 
are 9 
are 12 
are 15 
are 16 
are 21 
are 24 
are 27 
are 30 
are 39 
lU^ 36 

are 
are 4 
are 8 
are 12 
are 16 
are 20 
are 24 
are 28 
are 32 
are ^6 
are 40 
are 44 
are 48 



5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 rimes 




1 
2 
3 
4 
5 
6 



are 
are 
are 
arc 
are 
are 
are 
are 



8 ftfe 




5 
10 
15 
20 
25 
30 
35 
40 



5 times 9 are 45 
5 times 10 are 50 
5 times 11 aM 55 
^ tines 12 are 60 



6 times 
6 times 1 
6 times 2 
6 timds 3 
6 times 4 
6 times 5 
6 times p 
6 ttuies 7 
d tildes S 
6 times 9 
6 times 10 

6 tunes 11 
G times 12 

7 times 



i 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 



tifiii6S 

times 
times 
times 
times 
times 
u^Bes 

times 
tiiKies 
dmes 10 
times 11 
times 12 



1 
2 
3 
4 
5 
6 
7 
8 
9 



8 tiiiies 
8 times 1 
8 times 2 
8 times 3 
8 times 4 
8 times 5 
8 times 6 
8 timte 7 
8 times 8 
8 times 9 
8 times 10 
8 times 11 
8 times 12 



are 
are 6 
are 12 
are 18 
are 24 
are 30 
are 36 
are 42 
afe48 
are 54 
are 60 
are 66 
are 72 

are 
are 7 
are 14 
afe21 
are 28 
are 35 
are 42 
aie49 
are 56 
are 63 
are 70. 
are 77 
are 84 

are 
are 8 
are 16 
are 24 
are 32 
are 40 
are 48 
are 56 
are 64 
are 72 
are 80 
are 88 
are 96 



§ times aite 

9 times 1 are 9 

9 times 2 are 18 

9 timii 3 are 97 



9 times 4 
9 times 5 
9 times 6 
9 times 7 
9 times 8 
9 times 9 
9 times 10 
9 times 11 
9 times 12 



10 times 
10 times 1 
10 times 2 
10 times 3 
10 times 4 
10 times 5 
10 times 6 
10 times 7 
10 times 8 
10 times 9 
10 times 10 
10 times 11 

10 times 12 

11 times 
11 times 1 
11 tiflMS 2 
11 times 3 
11 times 4 
11 times 5 
11 times 6 
11 times 7 
11 times 8 
11 times 9 
11 times 10 
11 times 11 

11 times 12 

12 times 
12 times 1 
12 times 2 
12 times 3 
12 times 4 
12 times 5 
12 times 6 
12 times 7 
12 times 8 
12 times 9 
12 times 10 
12 times 11 
12 tiBMi Id 



are ^6 

are 45 

ai« 54 

are 63 

are 72 

are 81 

are 90 

are 99 

are 108 

are 

are 10 

an 20 

are 30 

are 40 

are 50 



60 
are 70 
are 80 
are 90 
are lOO 
are 110 
are 120 

are 
are 11 
are 22 
are 33 
ore 44 
are 55 
are 66 
are 77 
are 88 
ard-99 
are 110 
are 121 
ore 132 

Ate 
are 12 
afe 24 
are 36 
are 48 
are 60 
are 72 
are 84 
are 96 
are 108 
are 120 
are 132' 
ar«14i4 
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Art* 90* A man earns 10 dollars in a week, and a boy 
earns 3 dollars. How many dollars do both <>f them earn in 
a week ? How many dollars can each of them earn in 4 
weeks ? How many dollars can both of them earn in 4 
weeks ? 

Solution. 10 dollars plas 3 dollars are 13 dollars. Then 
both of them earn 13 dollars in a week. If a man earns 10 
dollars in one week', in 4 weeks he can earn 4 tinj)3S 10 dol- 
lars, or 40 dollars ; — if a boy earns 3 dollars in one week, in 
4 weeks he can earn 4 times 3 dollars, or 12 dollars ; — and 
40 dollars plus 12 dollars are 52 dollars. Then both of them 
can earn 52 dollars in 4 weeks. 

How many are 4 times 13 ? Solittion. 13 is composed 
of 1 ten and 3 units. 4 times 1 ten are 4 tens, or 40 units ; — 
4 times 3 units are 12 units ; — and 40 units plus 12 units are 
52 units. Then 4 times 13 are 52. 



S7. If a boy pays'lO cents for 
a writing-book, and 4 cents for a 
lead pencil, how many oenta must 
he pay for. 5 writing-books, and 5 
lead pencils? 

29. How many are 5 times 14 ? 

31. William gave 10 cents for 
a ruler, and 6 cents for an ink- 
stand ; how many cents most he 
give for 7 ruleis and 7 inkstandsl 

33. How many are 7 times 16 ? 

35. Jane's brother gave her 10 
cents, and her sister gave her 8. 
If each of them had given her 9 
times as many, how many cents 
would she then have had? 

37. How many are 9 times 18? 

39. How many are 3 times 13 ? 
3 tunes 13? 4 times 13? 5 times 
13f 6 times 13? 7 times 13? 8 
times 13 ? 9 times 13 ? 10 times 
13? 

41. Suppose a t<m of hay to 
be worth 15. dollars; how many 
dollars are 3 tons worth? 3 
tons? 4 tons? 5 tons? 6 tons? 
7 tons? 8 tons? 9 tons? 10 
tons? 

43. How many are 2 times 17? 
3 times 17 ? 4 times 17 ? 5 times 
17? 6 tames 17? 7 times 17? 8 
tines 17? 9 tim^ 17? 10time8l7? 



38. Maria paid 10 cents for a 
yard of ribbon, and 6 cents for a 
thimble ; how many cents will 6 
yards of ribbon, and 6 thimbles 
cost? 

30. How many are 6 times 15? 

32. When sugar is worth 10 
cents a pound, and coffee 7 cents, 
what will 8 pounds of sugar and 8 
pounds of cofl^ be wor&? 

34. How many are 8 times 17? 

36. Henry can perform 10 quea- 
tions in arithmetic in an hour, and 
Charles can perform 9 ; how many 
questions can both of them per- 
form in 10 hours ? 

38. Howmanyarel0timesl9? 

40. How many are 2 times 14 ? 
3 times 14 ? 4 times 14 ? 5 times 
14? 6 times 14? 7 times 14? 8 
times 14? 9 times 14? 10 times 
14? 

43. In one pound there are 16 
ounces ; how many ounces are 
there in 3 pounds ? 3 pounds ? 4 
pounds ? 5 pounds ? 6 pounds ? 7 
pounds? 8 pounds? 9 pounds? 10 
pounds ? 

44. How many are 3 times 18 ? 
3 times 18? 4 times 18? 5 times 
18? 6 times 18? 7 tunes 18? 8 
times 18? 9 times 18? 10 times 18? 
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45. If a^ yaid of cloth is worth 
19 cents, how many cents are 2 
yards worth ? 3 yards ? 4 yards ? 
6 yards? 6 yards? 7 yards? 8 
yards? 9 yards? 10 yards? 

47. How many are 2 times 30 ? 
3 times 30 ? 4 times 30 ? 5 times 
30? 6 times 30? 7 times 30? 8 
times 30 ? 9 times 30 ? 10 times 
30? 

49. How many are 2 times 50 ? 
3 times 50? 4 times 50? 5 times 
50? 6 times 50? 7 times 50? 8 
times 50 ? 9 times 50 ? 10 times 
50? 



46. If an acre of land is worth 
20 dollars, how many dollars are 

2 acres worth ? 3 acres ? 4 acres ? 
5 acres? 6 acres? 7 acres? 8 
acres? 9 acres? 10 acres? 

48. How many are 2 times 40? 

3 times 40 ? 4 times 40 ? 5 times 
40? 6 times 40? 7 times 40? 8 
times 40 ? 9 times 40 ? 10 times 
40? 

50. How many are 2 times 60 ? 
3 times 60? 4 times 60 ? 5 times 
60? 6 times 60? 7 times 60? 8 
times 60? 9 times 60? 10 times 
60? 



Art. 31 • If an acre of land is worth 125 dollars, how 
many dollars are 9 acres worth ? 

If one acre is worth 125 dollars, 9 acres are worth 9 times 
125 dollars ; and 9 times 125 dollars can he found by multi- 
plying 125 by 9 in the following manner : 



it 

sga 



125 dols. 
9 

Ans. 1125 dols. 



We write down the multiplicand 125, 
and write the n^ultiplier 9 under the units 
of the multiplicand. We the.a say 9 times 
5 units are 45 units, or 4 tens and 5 units ; 
we write down the 5 units, and reserve 
the 4 tens; then 9 times 2 tens are 18 
tens, and 4 tens which we reserved are 
22 tens, or 2 hundred and 2 tens ; we write down the 2 tens 
and reserve the 2 hundred ; then 9 times 1 hundred are 9 
hundred, and 2 hundred which we reserved are 11 hifiidred, 
or 1 thousand and 1 hundred ; both of which we write down, 
and the whole product is 1125, the number of dollars that 9 
acres are worth. 

From the preceding question and its illustration, we derive 
the following rule for multiplication, when the multiplier does 
not exceed 12. 

KaLE.. Write doton Ihe mtdtiplicand, then lorite the multi- 
plier under the multiplicand, placing units under units, tens 
under tens, and drato a line underneath. 

Multiply, successively, eaxh figure of the multiplicand, be- 
ginning with units, by the multiplier ; when the product of 
any figure does ruot exceed 7iine, write it under the figure 
multiplied; when the prodtict exceeds nine, write down the 



as 
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rigM hand figure of it, and add the left hand figure^ or 
figureB, to the product of the nextfigure^ and write dovm the 
whole product of the last figure. 



51. Multiply 

52. Multiply 
63. Multiply 

54. Multiply 

55. Multiply 

56. Multiply 
67. Multiply 
58. Multiply 
69. Multiply 

60. Multiply 

61. Multiply 

62. Multiply 



4562 

7083 

9407 

10456 

24104 

64125 

75476 

467109 

741376 

970614 

1417517 

5056045 



by 2. 

by 3. 

by 4. 

by 5. 

by 6. 

by 7. 

by a 

by 9. 
by 10. 

by 11. 
by 12. 
by 12. 



Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 
Product 



9124 

21249 

37628 

52280 

144624 

448875 

603808 

4203981 

7413760 

10676754 

17010204 

60672540 



63. There are 1760 yard» in one mik I how many yardii 
afe there in 9 miles ? 

64. In one year there are 965 days ; how many days are 
there in 11 years? 

65. There are 2240 pounds in one ton ; how many pounds 
are there in 12 tons ? 

Art. 99k What will be the product of 7654 multiplied 
by 643? 

7664 
543 



^962 
30616 1 
3S2f70 



: 3 times the multiplicand. 
40 times the multiplicand* 
500 times the multiplicand. 



Prod. 4156122 as 543 times the multiplicand. 

iLLtrsTKATioN. When the multiplier consists of several 
figures, we first multiply the multiplicand by the units of 
the multiplier, as directed in the preceding rule. We next 
multiply the multiplicand by the tens of the multiplier, and 
write the first figure of the product in the place of tens, 
be(iause units multiplied by tens produce tens. Lastly, we 
multiply the multiplicand by the hundreds of the multi- 
plier, and write the first figure of the product in the place of 
hundreds, because units multiplied by hundreds produce hun- 
dreds. Finally, we find the sum of the several products, and 
the total product is 4156122. 
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From the preceding illustration, we deduce the following 
rule for multiplication, when the multiplier consists of severed 
figures. 

Rule. Write daum the mvltvplicand, then vrrite the mid- 
tiplier under the multiplicand, placing units under units, tens 
under te?is, and hujidreds under hundred^. 

Multiply the miUtiplicand by eojck significant figure of the 
multiplier, in succession, beginning with units, and write the 
first figure of each product directly under the figure by which 
you are multiplying. 

Find the sum of the seneral products ; their sum will be the 
total product reqtiired. 

Methods of Proof. MtdtipRcoHon is proved by division. If the 
product be divided by either of the factors, the quotient vnU be eqtuU to 
the other factor. 

Multiplication may be proved by the foUovoing method. Find the 
excess of 9s in the muUipucand, then find the excess of 9s in the multi^ 
pUer ; multiply one excess by the other; if the excess of 95 in their 
product is equal to the excess of 9s in the total product, the work is 
suvposed to be right. This method of proof depends upon a property 
of the number 9, viz., that any number aivided by 9, will leave the 
* same remainder, as the sum of its figures divided by 9. 



66. Multiply 

67. Multiply 

68. Multiply 

69. Multiply 

70. Multiply 

71. Multiply 

72. Multiply 

73. Multiply 

74. Multiply 

75. Multiply 

76. Multiply 

77. Multiply 



48125 

75452 

94543 

75015 

87417 

54302 

80704 

70408 

479856 

8706544 

8496427 

98765432 



by 

by 
by 

by 

by 

by 874359. 

by 98765432. 



35. 
47. 

58. 

63. 

76. 

89. 

433. 

7605. 

69807. 

67089. 



Product 1684375 

Product 3546244 

Product % 5483494 

Product 4725945 

Product 6643692 

Product 4832878 

Product 34864128 

Product 535452840 

Product 28698747792 

Product 584113330416 

Product 7428927415293 
Product 9754610558146624 



78. If an acre of land is worth 226 dollars, what is the 
value of 475 acres ? 

79. If an acre of land produce 32 bushels of wheat, how 
many bushels will 64 acres produce ? 

80. If a man travels uniformly 35 miles each day, how 
many miles will he travel in 35 days ? 

81. What number of dollars would be required to pay 925 
men 96 dollars each ? 

82. If 45 men perform a piece of work in 25 days, how 
many men will be required to perform the same piece of 
work in 1 day? 



34^ mohTOUCATum of sihplh numbsb^ 

Art* 98* When any of the right hand figuires o£ the 
mukipHcand, or multiplier, are ciphers. 

According to the principle of notation, annexing one cipher 
to any nuB^jer, multiplies it by 10 ; annexing two ciphers, 
multiplies it by 100 ; annexing three ciphers, multiplies it by 
1000 ; and so on. 

Illustration. Multiply 475 by 10, by 100, and by 
1000. 

475 475 475 

10 100 1000 



Product 


12760 


Product 


3024000 


Product 


40200000 


Product 


1086048000 


Product 


639043380000 



4750 product 47500 475000 

From the above principle and illustration we derive the 
following 

Rule. Place the significant figures of the multiplier under 
the significant figures of the jntdtiplicandy then, omitting the 
ciphers, multiply the significant figures of the multiplicand 
ly the significarit figures of the nadtiplier, and an7iex as many 
ciphers to the product as were omitted in both factors^, 

83. Multiply 425 by 30. 

84. Multiply 75600 by 40. 

85. Multiply 804000 by 50. 
.86. Multiply '905040 by 1200. 

87. Multiply 9045200 by 70650. 

88. Multiply 60750000 by 75000. Product 3806250000000 

89. A farmer purchased 20 cows at 25 dollars each, what 
did the 20 cows cost ? 

90. What is the value of a farm containing 200 acres, at 
30 dollars an acre ? 

91. What will 750 shares of railroad stock amount to, at 
500 doUais a share ? 

92. If a passenger train of railroad car® travel 20 miles 
an hour, how mctny miles vnil it travel in 50 hours ? 

93. There are 320 rods in one mUe ; what number of rods 
are there in 200 miles ? 

94. What would be the coet of a railroad 250 miles in 
length, at 30,000 dollars a mile ? 

95. What is the capital stock of Boston and Lowell Rail- 
road, there being 3600 shares, at 500 dollars a share ? 

96. What is the capital stock of Merchants' Bank, ia 
Boston, consisting of 30000 shares of 100 dollars each ? 



MULTIPLICATION W SIlfFUS NUMBERS. M 

Art* 34* When the multiplieT is equal to the prodact 
of any two numbers, each of which does not exceed 12, it is 
often more convenient to multiply by the factors of the mul- 
tiplier* 

Illustration. If a yard of cloth be^worih 17 cents» what 
are 16 yards worth ? 

In this question, the multiplier 15, is equal to the product 
of the &ctors 3 and 6. Multiplying 17 cents, the value of 
one yard, by 3, the product is 61 cents, the value of 3 yards. 
Then multiplying 51 cents by 5, the product is 255 cents, or 
2 dollars and 56 cents, the value of 15 yards. 

From the preceding illustration we obtain the following 

Rule. Find any two numbers whose prodtut is equal to the 
multiplier. Multiply the multiplicand by one of these nwrn" 
bers, then, multiply the product by the other ; the last product 
is the total product required. 

97. Multiply 1615 by 31. Product 33915 

98. Multiply 9765 by 94. Product 66360 

99. Multiply 3864 by 28. Product 108198 ' 

100. Multiply 4927 by 36. Product 177372 

101. Multiply 5325 by 45. Product 239625 

102. Multiply 32435 by 64. Product 2075840 

103. Multiply 41732 by 72. Product 3004704 

104. Multiply 66217 by 84. Product 47222S8 

105. Multiply 64541 by 108. Prodact 6070428 

106. Multiply 75644 by 144. Product 10899736 

107. What will 120 yards of cloth come to» at 6 dollars a 
yard? 

108. What is the value of 132 acres of land, at 34 dollars 
an acre ? 

109. If 1 acre of land produce 36 bushels of corn, what 
number of bushels will 18 acres produce ? 

110. If an acre of land produce 225 bushels of potatoes, 
what number of bushels will 25 acres produce ? 

111. If a ship sails uniformly 175 miles each day, what 
number of miles will she sail in 27 days ? 

1 12. A man purchased a wood lot containing 33 acres, at 
35 dollars an acre ; what did it cost him ? 

113. If a bale of sheeting contains 32 pieces, and each 
piece measures 36 yards, what number of yards does the bale 
contain ? 

114. A merchant purchased 42 pieces of broadcloth, each 
piece containing 38 yards ; what number of yards did he 
purdiase ? 



36 DIVISION OF 8IMPLB NVMBERS. 



DIVISION OF SIMPLE NUMBERS. 

Art* 39* Division is the method of finding the numher 
of times, or part of^ a time, one numher is contained in 
another. By division, we can also find any required part of 
any given number. 

The terms used in division, are the dividend, divisor, quo- 
tient, and remainder. 

The dividend is the number to be divided. The divisor 
is the number to divide by, and it indicates what part of the 
dividend is required by the question. The quotient is the 
number found by the operation, and it expresses the number 
of times, or part of a time, the divisor is contained in the 
dividend ; — it also expresses the number of units, or part of 
a unit, in that part of the dividend required by the question. 
The remainder, if any, is the undivided part of the dividend, 
and is always less than the divisor; consequently, it will con- 
tain the divisor only a part of a time, which may be expressed 
by writing the remainder over a short line, and the divisor 
under it, at the right of the quotient figures already obtained. 
This part is called a fraction. 

Illustration. How many times is 5 contained in ^? 
We know that 4 times 5 are 20 ; hence, it is plain that 5 is 
contained in 20, 4 times. In this question, 20 is the divi- 
dend, 5 is the divisor, and it indicates the part of the divi- 
dend required, viz., 1 fifth. The quotient, 4, is the number 
of times the divisor is contained in the dividend ; and it is 
also the number of units in 1 fifth of the dividend. 

What is 1 fifth of 32 ? 1 fifth of 30 is 6. 1 fifth of the 
remainder 2, is 2 fifths of 1. Then 1 fifth of 32 is 6f . 

A short horizontal line between two points, indicates that 
the number before it is to be divided by the number after it ; 
thus, 30-^6=5. 



1. How many peaches, at 3 
cents each, can you buy with 4 
cents ? 

3. 4 are how many times 2 ? 

5. 1 half of 4 is how many? 

7. How many yards of cloth, at 
4 dollars a yard, can you bay with 
12 doUais? 

9. 12 are how many times 4 ? 



2. How many oranges, at 3 
cents ea9h, can you buy with 6 
cents? 

4. 6 are how many times 3 ? 

6. 1 third of 6 is how many? 

8. In 1 gallon there are 4 
quarts; how many gallons are 
there in 20 quarts ? 

10. 20 are how many times 4 ? 



11.1 fourth of 12 is how many? 12. 1 fifth of 20 is how many ? 
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2 

4 
6 



I 
2 
3 



8 4 



10 
12 
14 



5 
6 
7 



16 8 
18 9 
20 10 
22 11 
24 12 



3 
6 
9 
12 
15 
18 
21 



1 
2 
3 
4 
5 
6 
7 



24 8 
27 9 
30 10 
33 11 
36 12 
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4 in 

4 in 

4 in 

4 

4 

4 

4 

4 

4 

4 

4 
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4 

8 

12 
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28 7 
32 8 
36 9 
40 10 
44 11 
48 12 
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6 
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45 9 times. 
5(^ 10 timefu 
55 11 times. 
6(^12 times. 



6 
12 
18 
24 
30 



1 
2 
3 
4 
5 



36 6 
42 7 
48 8 
54 9 
60 10 
66 11 
72 12 
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in 77 11 
in 84 12 
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m 8 
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times, 
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9 in 9 1 time. 

9 in 18 2 times. 

9 in 27 3 times. 

9 in 36 4 limes. 



9 in 45 5 

9 in 54 6 

9 in 63 7 

9 in 72 8 

9 in 81 9 

9 in 90 10 

9 in 99 U 

9 in 108 12 
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20 
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60 

70 
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2 
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12 

24 

36 
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72 
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96 8 
108 9 
120 10 
132 11 
144 12 
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2 
3 
4 
5 
6 
7 
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times, 
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times., 
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times. 

times. 

times. 

times. 

times. 

times. 

times. 

times. 

times. 

times. 

time. 
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times. 
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times. 

times 

times. 

times. 

time. 
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times. 

times. 

times. 

times, 

times. 

times. 
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times. 

times, 
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1 
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1 
1 
1 
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half 
half 
half 
half 
half 
half 
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1 third 
1 third 
1 third 
1 third 
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fourth 
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fourth 
fourth 
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fourth 
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fifth 
fifth 
fifth 
fifth 
fifth 
fifth 
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of 2 is 


1 


of 4 is 


2 


of 6 is 


3 


of 8 is 


4 


of 10 is 


5 


of 12 is 


6 


of 14 is 


7 


of 16 is 


8 


of 18 is 


9 


of 20 is 


10 


of 22 is 


11 


of 24 is 


12 


of 3 is 


1 


of 6 is 


2 


of 9 is 


3 


of 12 is 


4 


of 15 is 


5 


of 18 is 


6 


of 21 is 


7 


of 24 is 


8 


of 27 is 


9 


of 30 is 


10 


of 33 is 


11 


of 36 is 


12 


of 4 is 


1 


of 8 is 


2 


of 12 is 


3 


of 16 is 


4 


of 20 is 


5 


of 24 is 


6 


of 28 is 


7 


of 32 is 


8 


of 36 is 


9 


of 40 is 


10 


of 44 is 


11 


of 48 is 


12 


of 5 is 


1 


of 10 is 


2 


of 15 is 


3 


of 20 is 


4 


of 25 is 


5 


of 30 is 


6 


of 35 is 


7 



of 40 is 8 
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fifth 
fifth 
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sixth 
sixth 
sixth 
sixth 
sixth 
sixth 
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seventh 
seventh 
seventh 
seventh 
seventh 
seventh 
seventh 
seventh 
seventh 
seventh 

eighth 
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of 45 is 9 
of 50 is 10 
of 55 is 11 
of 60 is 12 
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eleventh 
eleventh 
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of 72 
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of 36 
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is 8 
is 9 
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IUVI8ION W flOIPUi NUMHUM. 



An. 26. 13. K4oraiig<e8 008t 
S4 cents, what will 1 orange 
cost ? What will 2 oranges cost ? 

If 4 oranges cost 24 cents, 1 
orange will cost 1 fourth of 24 
cents, or 6 cents. 2 oranges 
will cost 2 times 6 cents, or 12 
cents. 

15. If 6 pieces of tape axe 
worth 48 cents, what is 1 piece 
worth? What are 9 pieces wor^? 
What ace 10 pieces worth? 

17. If 2 pounds of cheese cost 
181 cents, what will 5 pounds cost? 

19. If 18 is 2 fifths of some 
number, what is 5 fifths, or the 
whole of the number? 

21. If 6 pounds of beef cost 72 
cents, what will 10 pounds cost? 

23. If 72 is 6 tenths of some 
number, what is 10 tenths, or the 
whole of the number? 

25. If 8 yards of flannel cost 96 
cents, what will 10 yards cost? 
What will 12 yards cost ? 

27. If 96 is 8 tenths of some 
number, what is 10 tenths, or the 
whole of the number? 

29. If 2 pounds of butter are 
worth 40 cents, what are 6 pounds 
worth? 

3 1 . If 6 yards of linen are worth 
120 cents, what are 2 yards worth ? 

33. If 4 horses are worth 320 
dollars, wbat are 8 horses worth? 
What axe 10 horses worth ? 

35. If 8 yoke of oxen are worth 
640 doUars, what are 5 yoke 
worth? 

37. What is 1 third of 60 ? of 
90? of 120? of 150? 

39. What IS 1 fifth of 90 ? of 
100? of 110? of 120? 

41. What is 1 seventh of 140? 
of 310? of 280? of 350? 

43. What is 1 ninth of 180? 
of270? of 360? of 540? 

46. What is 1 eleventh of 330? 
of 440? of 550? of660? 



14. If5yaidsefribboneo«t40 
cents, how many cents will 1 jaid 
cost? How many cents will 6 
yards cost? 

If 5 yards cost 40 cents, 1 yaxd 
will cost 1 fifUi of 40 cents, or 8 
cents. 6 yards will cost 6 times 
8 cents, or 48 cents. 

16. If 7 pounds of sugar are 
worth 56 cents, what is 1 pound 
of it worth? What is the value 
of 10 pounds? 

18. If5yardsofcloth are worth 
50 cents, what are 8 yards worth ? 

20, If 50 is 5 eighths of some 
number, what is 8 eighths, or the 
whole of the number? 

22. If 7 yanls of cloth cost 77 
cents, what will 11 yards cost? 

24. If 77 is 7 elevenths of some 
number, what is 11 elevenths, or 
the whole of the number? 

26. If 9 barrels of flour are 
worth 63 dollars, what are 12 bar- 
rels worth? 

28. If 63 is 9 twelfths of some 
number, what is 12 twelfths, or 
the whole of the number ? 

30. If 3 acres of land are 
worth 90 dollars, what are 8 acres 
worth? 

32. If 8 cows are worth 240 
dollars, what are 3 of them worth ^ 

34. Ifa railroad train travel 240 
miles in 12 hours, how many miles 
will it travel in 5 hours ? 

36. How many miles will it 
travel in 20 hours ? How many 
in 30 hours ? 

38. What is 1 fourth of 60? of 
80? of 100? of 120? 

40. What is 1 sixth of 90? of 
120? of 180? of 240? 

42. What is 1 eighth of 160? 
of 240? of 320? of 400? 

44. What is 1 tenth of 200? 
of 250? of 300? of 350? 

46. What is 1 twelfth of 240? 
of 360? of 480? of 600? 



m 



TiMsft'olu <u iTTuircii us to find the number of times a greater number 
contmined a less, or to find one or more of ike equal parts of any 
given number. In this trtide, we shall propose pteetioM whMi will 
require us to find what part of one time a lees nunAer eonkme n 
greater ; 



47. If I can buy an orange inth 
8 oenta, what part of an cttange 
can I buy with 1 cent 1 

As I can buy a whole onbge 
whh S cents, and 1 cent being 
1 half of 8 cents, I can bay I hatf 
of an orange with 1 cent. 

49. WluLt part of one time is 8 
contained in 1 ? 

51. If a yard of <;loth is worth 
4 dollars, what part of a yaxd can 
be purchased with 1 dollar? what 
part, with 8 dollars? what park, 
with 3 dollars? 

53. What part of one time is* 
4 contained in 1 ? what part, in 8 ? 
what part, in 3 ? 

55. When wheat is worth 6 
shillings a bushel, what part of a 
bushel can you purchase with 1 
shilling? what part, with 3 shil- 
lings? what part, with 3 shil- 
lings? what part, with 4 shillings? 
what part, with 5 shillings ? 

57. What part of one tiiBe is 6 
contained in 1 ? what part, in 8 ? 
what part, in 3 ? what part, in 4 ? 
what part, in 5 ? 

59. When coal is selling at 8 
dollars a ton, what part of a ton 
can you buy with 1 dollar? what 
part, with 3 dollars? what part, 
with 3 dollars? what part, with 4 
dollars? what part, with 5 dol- 
lars? what part, with 6 dollars? 
what part, with 7 dollars? 

61. What is 1 eighth of 1? what 
is 1 eighth of 2 ? what is 1 eighth 
of 3? what is 1 ei^th of 4? what 
is 1 eighth of 5 ? what is 1 eighth 
of 6? what is 1 eighth t>f 7? 



48. If a yard of tape is worth 
S oonts, whsit part of a yard i»ii 
yoB bny with 1 oent? what pert, 
with 8 cents? 

50. What part of one time is 3 
oonuuned in 1 ? what part, in 81 

dS. When ilour is worth 5 dol- 
lars s baml, what part of a barrel 
can you buy with 1 dollar? what 
part, 'vnth 8 dollaiB? what ^part, 
with 3 dollaxs? what part, with 4 
doUars? 

54. What part of one time is 6 
contained in 1? what part, in 2! 
what part, in 3 ? what part, in 4 ? 

56. When wood is worth 7 dol- 
lars a cord, what part of a oord 
can be purchased with 1 dollar? 
what part, with 8 dollars? what 
part, with 3 dollars? what part, 
with 4 dollars? what part, with 5 
dollars ? what part, wi& 6 dollars % 

58. What is 1 seventh of 1 ? 
what is 1 seventh of 8? what is 1 
seventh oi 3? what is 1 seventh 
of 4? what is .1 seventh of 5? 
what is 1 seventh of 6 ? 

60. When Bogar is worth 9 del- 
hirs a hnndred, what part c^ a hun- 
ted can you buy with 1 dollar? 
what part, with 8 dollars? what 
part, with 3 dollars? what part, 
with 4 dollars? what part, with 5 
dollars? what part, with 6 dollars? 
what part, vrith 7 dollars? what 
part, with 8 dollars ? 

68. What is 1 ninth of 1 ? What 
is 1 ninth of 8 ? what is ^ ninth 
of 3 ? what is 1 ninth of 4? what 
is 1 nhvth of 5? what is 1 ninth of 
6? what is 1 ninth of 7? what k 
1 ninth of 8? 
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Art. 28* This miicU amUAfU questions, yfkkk npikt vs to Jhd 
ike number of times and parts of a time that a^eater number contains 

a. less. 



63. If an orange ia worth S 
cents, how many oranges can you 
bay with 5 cental 

As many tunes as 2 oenta ia 
contained in 5 cents, so many or- 
anges you can buy. 5 cents are 
2 and 1 half times 2 cents ; there- 
fore you can buy 2 and 1 half 
oranges with 5 cents. 

65. What is 1 half of 5? of 7? 
of 9? of 11? 

67. In 1 penny there are 4 
&rthing8. How many pence are 
there in 13 farthings? how many, 
in 19 ^irthings? how many, in 27 
farthings ? how many, in 31 far- 
things? 

69. What is 1 fourth of 29? 
of 34? of 43? 

71. In 1 dollar there are 6 shil- 
lings. What number of dollars 
are there in 27 shillings? what 
number, in 35 shillings? what 
number, in 45 shillings? what 
number, in 50 shillings? 

73. What is 1 sixth of 59? of 
63? of 70? 

75. What number of pounds o£ 
raisins, at 8 cents a pound, can 
you purchase with 65 cents? what 
number, with 75 cents? what num- 
ber, with 95 cents ? 

77. What is 1 eighth of 74? of 
84? of 94? 

79. When beef is worth 10 
cents a pound, what number of 
pounds can you buy with 75 
cents? what number, with 88 
cents? what number, with 99 
cents? 

81. What is 1 tenth of 104? 
of 115? of 125? 

83. What is 1 third of 20? of 
40? of 50? of 70? of80? 

85. What is 1 seyenth of 30? 
of 50? of 70? of 90? of 110? 

4* 



64. In 1 yaxd tiiero are Z leol. 
How many yards are there in 11 
feet? 

As 3 feet are equal to 1 yard, 
there must be 1 third as many 
5ftrd8 as there are feet. 1 third 
of 11 is 3 and 2 thirds ; therefore 
there are 3 and 2 thirds yards in 

11 feet. 

66. What is 1 third of 13? of 
17? of 19? 

68. How many skeins of silk 
can yon purchase with 37 cents, 
at 5 cents a skein? how many, 
with 48 cents? how many, with 
54 cents? how many, with 62 
cents? 

70. What is 1 fifth of 63? of 
67? of 63? 

72. In 1 week there are 7 
days. What number of weeks 
are there in 37 days? what num- 
ber, in 45 days? what number, in 
48 days? what number, in 54 
daya? 

74. What is 1 seventh of 47? 
of 54? of 65? 

76. What nnmber of yards of 
ribbon, at 9 cents a yard, can you 
buy with 65 cents? what number, 
with 75 cents? what number, with 
85 cents? 

. 78. What is 1 ninth of 84? of 
94? of 100? 

80. When poultry is selling at 

12 cents a pound, what number 
of pounds can you purchase with 
100 cents? what number, with 
125 cents ? what number, with 136 
cents? 

82. What is 1 twelfth of 117 ? 
of 127? of 137? 

84. What \a 1 fourth of 30? 
of 50? of 70? of 90? of 110? 

86. What is 1 sixth of 20? of 
40? of 50? of70? of 80? . 



4$ MnaoiK or mmrut inmmmL 

Jjrt« Ml Ho«r amxkf iuneB b 9 conttkied in 976? 

A» we cMinot eftsil^ find as anavvBr to this qtieetion 
mentally, we write down the dividend and draw a curve line 
OB €ach side .^ k, and then write 4b« divisor st the left of 
Ibe dividend. 

4 ^ , . We fiffitt fcsolve the dividend, 675, into 67 tens 
111 i§ And § units. We next iind the nnmber of times 
9 )67d( 75 that the divisoT,*f , is contained in 67 tens, which 
63 ' is 7 (tens) times ; we write the 7 (tens) at the 
*T^ right of the dividend and multiply the divisor 

mm by the 7, (tens,) the product is 63 tens, which we 

write under tha 67 tens ; we then sudbtract 63 

tens from 67 tens, the xemainder is 4 tens. We 
llien place the 5 ^nits of the dividend at the right of 
the remainder, and we have the number 45. The divisor, 
9, is contained 5 tunes in 45; we write the 5 units at 
the right of the 7 tens in the quotient, and multiply the 
divisor by the 5 units, tbfi product is 45t which yf9 write 
under the partial divideaid, 45. There being no remainder, 
the operation is complied, and we liave' found that 9 is con- 
tained 75 times in 675. 

88. If 10624 dollars be equally divided among 15 men, 
what number of dollars will each man receive ? 

We first write down the dividend, and then write the 
divisor at its left as before. Tho two highest orders of 
figures in the dividend, 10, (thousand,) being less than the 
divisor, 15, we resolve the dividend into 106 hundred, 2 
tens, and 4 units. 



t&rimt. Drriaend. SiuatinU 

15)10624(708AAnt, 
#105 


. Metli 

708 
15 

3540 
708 

10620 
4 


lod of pcoof. 

4 
15 


124 
*120 

^4: remainder. 


15)60(4 
60 


10624- nronf hv Addition. 





10624 

,We now perceive that the divisor, 15, is contained in 106 
(hundred) 7 (hundred) times ; we write 7 (hundred) in the 
quotient, and multiply the divisor by it, the product is 105 
hundred, which we write under 106 hundred ; we then sub- 



nwruaosi cm ampufi nuukml 41 

taet ftnd the reioainder n 1 kundzed ; we thai phee the S 
tens of the dividend at the right of the remainder and the 
number is 12 tens, which being less than the divisor, we 
write a cipher in the place of tens in the quotient, and then 
place the 4 units of the dividend at the right of the 12 tens, 
and the number is 124 ; we find that 15 is contained in 124, 
8 times ; we write 8 in the quotient, and multiply the divisor 
by it, the product is 120, which we subtract from 124, and the 
remainder is 4. This remainder, 4, will contain 15, 4 fif- 
teenths of 1 time, which We write in a fractional form at the 
right of the quotient figoies before found, and we have the 
complete quotient, 708^, which is the number of dollars that 
each man will receive. 

Method or Proof. We first multiply 4 fifteenths by the 
divisor, 15, the product is 60 fifteenths ; we then divide 60 
fifteenths by 15, the number of fifteenths which are equal to 
a unit; the quotient is 4 units, which is the product of 4 fif- 
teenths multiplied by 15. We then multiply 708 by 15, the 
product is 10620. We then add the 4 units to 10620, and the 
sum is 10624, which is the total product of the quotient mul- 
tiplied by the divisor. This product being equal to the 
dividend, proves that the operation has been performed cor- 
rectly. 

As the operation of division may be proved by multiplying 
the divisor by the quotient, and tnis is always done during 
the operation, we nave only to add the several products in 
the order they are placed, the sum of these products will be 
equal to the dividend if the operation has been rightly per- 
formed. When there is a remainder, it must be added with 
the several products. The stars indicate the numbers to be 
added. 

From the preceding questions and illustrations we derive 
the following general rule for division. 

Rule. Write doton the dividend, draw a curve line on 
each side of it, and write the divisor at its left. 

Take so many of the highest orders of figures of the divi- 
dend as toill contain the divisor, find the nwmher of times the 
divisor is contained in them, write a figure expressing the 
number at the right of the dividend, then multiply the divisor 
hy this quotient figure, and write the product under those 
figures of the dividend taken. 

Subtract this product from those figures, and place the 
next undivided figure of the dividend at the right of the 
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remainder; then divide these orders of figures as before^ and 
thus proceed until all the figures of the dividend are divided. 

If there he a final remainder, write it over a short line at 
the right of the quotient figures already found, and place the 
divisor under it; this fraction will eacpress what part of a 
time the remainder contains the divisor^ and completes the 
quotient. 

Whenever a figure of the dividend has been anneaced to the 
remmnder, if this partial dividend is less thati the divisor, 
write a cipher in the quotient, and annex another figure. 

Whenever the product of the divisor by any quotient figure 
is greater than the partial dividend, the quotient figure is too 
great, and must be made less. 

Whenever a remainder is equal to or greater than the 
divisor, the quotient figure is too small, and must be made 
greater. 

89. Divide 4056 by 13. Quotient, 312. 

90. Divide 6476 by 15. Quotient, 365. 

91. Divide 6648 by 17. Quotient, 386^. 

92. Divide 7649 by 19. Quotient, 402^. 

93. Divide 8757 by 21. Quotient, 417. 

94. What is 1 twenty-fourth of 17472 ? Ans. 728. 

95. What is 1 twenty-seventh of 62100? Ans. 2300. 

96. What is 1 thirty-fifth of 76435 ? Ans. 2155^%. 

97. Divide 84625 by 47. • Quotient, 1800ff . 

98. Divide 96108 by 69. Quotient, 1628|f . 

99. Divide 112648 by 64. Quotient, 1760^^. 

100. What is 1 seventy-fifth of 215419? Ans. 2872|f . 

101. What is 1 eighty-ninth of 417645? Ans. 4692||. 

102. What is 1 ninety-sixth of 444372 ? Ans. 4628||. 

103. Divide 557642 by 142. Quotient, 3927 rf^. 

104. Divide 641144 by 276. Quotient, 2322fff. 

105. Divide 864325 by 394. Quotient, 2193ff|. 

106. How many times is 912 contained in 1893312 ? 

Ans. 2076. 

107. How many times is 2076 contained in 3786624 ? 

Ans. 1824. 

108. How many times is 6474 contained in 47254149 ? 

Ans. 7299^3^. 

109. How many times is 8465 contained in 761858465 ? 

Ans. 90001. 

110. What number of times is 912314 contained in 
2802081220S1 ? Ans. 307 140ytWrT- 
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111. A man purcfhft^ed a farm containkig S75 acres for 
6875 dollars ; how many dollars did he pay %r each acre ? 

112. If a man's income be 5110 dollars a year, what is 
that a day, allowing the year to contain 365 days ? 

113. There are 144 square inches in 1 square foot; how 
many square feet are there in 10600 square inches ? 

114. In 1 acre there are 160 square rods ; how many 
acres are there in 28900 square rods ? 

115. There are 320 rods in 1 mile ; how many miles are 
there in 320640 rods ? 

116. In 1 cubic foot there are 1728 cubic inches; how 
many cubic feet are there in 2985984 cubic inches ? 

117. The distance from Boston to Liverpool is about 3000 
miles ; in how many days will a steamship sail from Boston 
to Liverpool, if she sail 225 miles each day ? 

118. The circumference of the earth is about 25000 
miles ; if a railroad car travel at the rate of 480 miles a day, 
in how many days would it travel round the earth ? 

A.rt* SO. When the divisor does not exceed 12, the operor 
tion Tnay be shortened by performing the operation meniailyj 
and writing only the quotient, 

Illdstratioit. If 109025 acres of land be equally divided 
among 12 men, what number of acres will each man have ? 

The two highest orders of figures 

12)109025 being l^s than the divisor, we take 
^ the three highest, 109, (thousand,) 

Ans. 9085,|^j acres, and find that 12 is contained in 109 

(thousand) 9 (thousand) times ; we 
write the 9 under the order of thousands in the dividend, 
and, mentally, multiply the divisor by it, the product is 108, 
(thousand,) Jivhich we subtract from 109, (thousand,) the 
remainder is 1, (thousand ;) this remainder and next figure of 
the dividend annexed, 10, (hundred,) being less than the 
divisor, we write a cipher in the place of hundreds in the 
quotient ; we then find that the divisor is contained in the 
remainder and two next figures of the dividend annexed, 
102, (tens,) 8 times ; we write 8 in the quotient in the place 
of tens, and multiply the divisor by it ; the product is 96, 
(tens,) which we sub^act from 102, (tens,) the remainder is 
6, (tens ;) we then find that the divisor is contained in this 
remainder and last figure of the dividend annexed, 65, 5 
times; we write 5 in the quotient in the place of imits, we 
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then multiply the divisor by it, and the product is 60, 
which we subtract from 65, the remainder is 5; this 
remainder will contain the divisor 6 twelfths of 1 time, 
which we place at the right of the quotient figures before 
found, and thq complete quotient is 9086-^, the number of 
acres which each man will have. 

From the preceding^ illustration, we derive the following 
rule for division, when the divisor does not exceed 12 : 

Rule. Write doum the dividend^ draw a curve line at its 
Uft^ and a horizontal line under it, then write the divisor at 
the left of the dividend. 

Find the number of times the divisor is contained in so 
many of the highest orders of figures of the dividend as wiU 
contain it, vrrite the quotient figure u?ider the number divOed^ 
then, mentally^ multiply the divisor by this quotient figure 
and subtract the product from the number divided; then find 
the number of times the divisor is contained in the remainder 
and next figure of the dividend^ or in the next figure of the 
dividend only^ when there is no remainder ^ write the quotient 
figure underneath^ multiply and subtract as before directed ; 
proceed in the same manner until all the figures of the divi" 
dend are divided. 

If the remainder and next figure of the dividend, or next 
figure of the dividend only, when there is no remainder, be 
lak than the divisar, write a cipher in the quotient, and then 
find the number, of times the divisor is contained in the 
remainder and ttoo next figures of the dividend, 

119. Divide 235464 by 2. Quotient, 11 7732. 

120. Divide 347675 by 3. Quotient, 115891*. 

121. Divide 235464 by 4. Quotient, 58866. 

122. Divide 347675 by 5. Quotient, 69535. 

123. Divide 456148 by 6. Quotient, 76024f . 

124. Divide 514763 by 7. ' Quotient, 73537^ 

125. Divide 456148 by 8. Quotient, 570184. 

126. Divide 749999 by 9. Quotient, 83333|. 

127. Divide 645448 by 10. Quotient, 64544^. 

128. Divide 514763 by 11. Quotient, 46796^-. 

129. Divide 749995 by 12. Quotient, 62499tV. 

130. If 11 acres of land be worth 1210 dollars, what is 1 
acre worth ? 

131. The salary of the president of the United States is 
25000 dollars a year; what is his salary for 1 month? 
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Art. SI. When ^ divisor is equal to the product of 
any two nuTnbers, or factors^ each of which does not exceed 
12. 

132. If 15 acres of land are worth 300 dollars, how many 
dollars is 1 acre worth ? 

( 3)300 dollars, value of 15 acres. 

3X6= 15j — 

( 5)100 dollars, value of 5 acres. 

20 dollars, value of 1 acre. 

The factors of 15 are 3 and 5. Dividing 300 dollars hy 
3, the quotient is 100 dollars, the value of 1 third of 15 
acres; or 5 'acres ; dividing 100 dollars by 5, the quotient is 
20 dollars, the value of 1 acre. 

In dividing by the factors of the divisor, remainders fre- 
quently occur, and the quotient or answer being incomplete 
without them, we shall explain the method of finding the 
true remainder. 

What will be the quotient of 395 divided by 16? 

( 4)395 

4X4=16. < 

( 4)98-3 

24 -2x4 = 8 + 3 =11, total remainder. 

Ans. 2m. 

We may observe that every imit in the first quotient may 
be considered as containing 4 of the units of the given 
dividend, consequently, every unit which remains after 
dividing this quotient will contain the same number of units ; 
therefore, the last remainder must be multiplied by the first ^ 
divisor, 4, to find the numl)er of units it contains of the given 
dividend. The units in /the first remainder being of the 
same kind as the units of the dividend, must be added to the 
product, the sum will be the total remainder. 

From the preceding illustration we derive the following 
rule: 

Rule. Find two numbers whose product is eqtuil to the 
divisor. Divide the given divideiid by one of these numhers^ 
then divide the quotient by the other ^ the last quotient unll be 
the answer or quotient required. 

To find the total remainder^ multiply the hist remainder by 
the first dirnsort add the first rcTnainder to the product ^ their 
'um vnll be the total remainder. 
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Tk^ umis in the first renuilMdnr bemg ^f the mimfi Uni at 

tie umt$ €f the dividends it is plain that the first remainder 
must be the total remainder, when there is no other remain' 
dfir. 

It is evident that the last remainder fmtst be mtdtiplied by 
the first divisor, to find the number of units it contaijis of the 
same kind as those of the dividend; therefore^ the product 
must be the total remainder, when there is no first remainder* 

133. Divide 2304 by 16. Quotient, 144. 

134. Divide 4728 by 28. Quotient, 168||. 

135. Divide 5435 by 35. Quotient, 155^ 

136. Divide 6444 by 4& Quotient, 134|f . 

137. Divide 7128 by 54. Quotient, 132? 

138. Divide 8548 by 64. Quotient, 133f |. 

139. Divide 9672 by 72. Quotient, 134^. 

140. Divide 9684 by 84. Quotient, 117f|. 

141. If 108 yards of broadcloth be worth 540 dollars, how 
many dollars isi 1 yard worth ? 

142. If a farm containing 132 acres be worth 5280 dol- 
lars, what is the value of 1 acre ? 

Art. 33. To divide by 10, 100, 1000, or a unit with 
any number of ciphers annexed. 

By the rule or law of notation, the same figure expresses 
a number 10, 100, &c., times greater or less, according to its 
distance from the place of units. By cutting off figures from 
the right, the place of units is removed towards the left; con- 
sequently, cutting off the rig^t hand figure of a number 
divides it by 10; cutting off the two right hand figures, 
. divides it by 100, &c. Hence the following 

Rule. Cut off so many of the right hand figxires of the 
dividend as there are ciphers in the divisor, the other figures 
of the dividend will be the quotient, and the figures cut off 
will be the remainder. 

143. Divide 4347 by 10. Quotient, 434^. 

144. Divide 74563 by 100. Quotient, 745-fift. 

145. Divide 195617 by 1000. Quotient, 195/oViy 

146. A prize of 15500 dollars is owned equally by 100 
men ; what is each man's share ? 

147. Suppose 125000 acres of land are'^ to be divided 
equally among 1000 soldiers; what number of acres will 
each soldier receive ? 
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Jigures are ciphgn^-- 

Let it be reqaired to divide 94874 by 65W. 

cf inn\<\>ic irv>i/t;i«iii7A The factofB of 6500 are 100 
66|00)M6|74(14Hi» ^ ^. ^e first divide the 

dividettd by 100, by entting off 

. 296 ^^® ^^^ right hana figures, the 

250 * quotient io 046, wcA tiie remain- 

der 74. We then divide the 

9674, total rem. qtifydent, 046, by 65, the otiotient 

is 14, and the remainder 96. To 
find ^e teite) renmimfer, we rafiltiply the last remainder, 96, by 
the irst dfrisor, 100, and then aad the first remainder, 74, to 
the product, their sum is.9674, the total remainder. If we 
annex the first remainder, or figures cut off, to the last 
'remainder, we shall obtnn the same toted remainder. 

Prom ilie above illustivtioB we derive the following rule : 

Rule. Separate the divisor into factors by cutting off 
the ciphers. Then eui of an equal Tusmber of figwres from 
the right of the dividend* Divide the remaining Jigures 
rf the ditmknd 6y the remaining figures of the divisor ; 
kstlsfy emnex the figure^ ot^ off from the dividend to the 
remainder J this nurnber will be the total remainder. If there 
be no last remaindiar* the Jbrsst remainder <^ or figar9$ cut off 
from the dividends will be the total remainder. 

148. Divide 15*20 by 20, 30, 40, 50, 60, 70, 80, and 90. 

Quotients, 771, 514, 3S5fJ. 308fJ, 
257, 220ff , 192|«, 171|9. 

149. Divide 11^43^ by 110, 120, 130, 140, 150, 160, and 
190. Quotients, 1140t%, 1045f»^, 964^^, . 

895|ff , 836^^51, "TSOlIf , 660^. 

150. What will be the quotient of 750000 divided by 
7600? 

151. How many times is 125000 contained in 75000000 ? 

152. If 4750 pounds of jbeef be equally divided amoog 
950 soldiers, what number of pounds would each soldier 
have? 

153. Suppose that prIxe-iB«AeY to the amount of 16250 
dcdiars is to be equally distributed among 650 sailors ; what 
number of doUars will e^ch sailor leceive ? 

5 
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PRACTICAIi aiTSSTIOirS IBT M UI^^IlPIflC^A- 

TlOHr AITD DIVISION. 

Art* 34* 1. A gendefiQan gav^ 120 dollars for a 
horse, which was 4 ninths of what he gave for a chaise ; 
what did he give for the chaise ? 

2. What is 9 times 1 fourth of 120 ? 

3. What is 1 fourth of 9 times 120 ? 

4. If a train of railroad cars run 200 miles in 8 hours, 
what numher of miles will it run in 15 hours ? 

6. What is 15 times 1 eighth of 200 ? 

6. What is 1 eighth of 15 times 200? 

7. If 40 tons of hay will keep 30 cows throughout the 
winter, what numher of tons will be sufficient to keep 45 
Gows the same time ? 

8. What is 45 times 1 thirtieth of 40 ? . 

9. What is 1 forty-fifth of 30 times 40 ? 

10. When flour is worth 6 dollars a banrel, what number 
of barrels will pay for 120 acres of land which is worth 30 
dollars an acre ? 

11. What is 1 sixth of 120 times 30 ? 

12. What is 120 times 1 sixth of 30 ? 

13. A bookseller exchanged 75 arithmetics, which were 
worth 42 cents each, for 90 grammars; what was the Talne 
of each gra mmar ? 

14 What is 1 ninetieth of 75 times 42? 
- 15. What is 1 seventy-fifth of 90 times 35? 

16. If 30 men can perform a. piece of work in 25 days, 
what number of men will be rec[uired to perform the same 
work in 15 days ? 

17. What is 1 fifteenth of 25 times 30 ? 

18. What is 1 twenty-fifth of 15 times &0 ? 

19. A merchant sold 12 yards of silk, at 90 cents a yard^ 
and received payment in potatoes, at 40 cents a bushel. What 
number of bushels did he receive ? 

20. What is 1 fortieth of 12 times 90 ? 

21. What is 1 twelfth of 40 times 27 ? 

22. If 25 men can build a bridge in 90 days, what num- 
ber of men would be required to build the same in 30 days ? 

23. What is 1 thirtieth of 90 times 25? 

24. What is 1 ninetietii of 30jtimes 75? 

25. If 24 men can build 720 rods of wall in 10 days, how 
many rods can 40 men build in the same number of days ? 

26. What is 40 times 1 twenty-fourth of 720 ? 

27. What is 1 fortieth of 24 times 1200? 
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FEDERAL MONEY. 

Art# 9Sm Monet is a measure pf the value of things. 
Federal Money is the national currency of the United States. 
Every system of national currency luis its integer, or unit 
of measure. In the United States, the integer, or unit of 
measure, is the dollar. 

The denominations of Federal Money are the eagle, the 
dollar, the dime, the cent, and the mill. 

The gold coins are the eagle, the half-eagle, and the 
quarter-eagle. The silver coins are the dollar, the half- 
dollar, the quarter-dollar, the dime, and the half-dime. The 
copper coins are the cent, and the half-cent. The mill is 
imaginary, there being no coin of a less value than the half- 
cent. 

The denominations of Federal Money increase in a ten- 
fold proportion, like simple numbers, as is shown in the 
following table : 



1 eagle = 10 dollars. $. 

1 dollars 10 dimes! d. 

1 dime ==10 cents, c. 

1 cent = 10 mills, m. 



1 dollar = i\y of 1 eagle. 
1 dime = ^ of 1 dollar. 
1 cent == ^ of 1 dime. 
1 mill s= -j^f of 1 cent. 



ko'tation and xumbration of fedbral 

MONET. 

Art* 96* Dollars being integers or whole numbers, we 
separate them from cents by a point ; — all the figures at the 
left of the point express dollars ; the first two figures at the 
right of the point express cents ; the third, mills ; and the 
fourth, tenths of a mill. Thus; $25.7525 are read, twenty: 
five dollars, seventy-five cents, two mills, and five tenths. 

To express any sum of Federal Money by figures, we first 
write the number of dollars, and place a point at the right ; 
we then write the number of cents and mills at the right of 
the point. When the number of cents is less than ten, we 
write a cipher in the place of tens of cents. 

Fifty-five dollars, twenty-five cents, and five mills, are 
written thus : $55,265, Twenty-five dollars and nine cents 
are written thus : $25.09. Fifteen dollars and five mills are 
written thus: $15,005. 

Halves and fourths of a cent are sometimes used instead 
of mills and tenths of a mill. 
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RBDUCVIOir or rSDB&AX< BfOlTBT* 



Art* ST* Reductioti of Federal Money is cbangi&g it 
from one denomination to another of equal ralue. 

Since 1 dollar is equal to 100 cents, any number of dollars 
must be equal to 100 times as man^ cents as tbere are dc^lars. 

As 1 dollar is equal to 1000 mills, any miniber of d^lars 
must be equal to 1000 times as many mills as there are 
dollars. 

Since 100 cents are equal to 1 dollar, any number of 
cents must be equal to the hundred^ jiart as many dollars 
as there are cents. 

As 1000 mills are equal to 1 dollar, any number of mills 
must be equal to the thousandth part as many dollars as 
there are mills. 

Hence we hare the f<Jlowing rules : 



TO REDUCE DOLLARS TO CENTS. 

Rule. Multiply the number of 
dollars by 100, by annexing ttoo 
ciphers to the given number. The 
product will be cents, 

1. Reduoc 25 dollars to cents. 

2. What number of cents are 
there in 75 dollars? What num- 

^ ber, in 145 dollars ? 

TO REDUCE DOLLARS TO MILLS. 

Rule. Multiply the number of 
dollars by 1000, by annexing three 
ciphers to the given number. The 
product will be mills, 

3. Reduce 45 dollars to mills. 

4. What number of mills are 
there in 125 dollars? What num- 
ber, in 450 dollars? 

TO reduce any sum OF FEDERAL 
MONEY, CONSISTING OF SEVERAL 
DENOMINATIONS, TO THE LOW- 
EST DENOMINATION NAMED IN 
THE. GIVEN SUM. 

Rule. Bead the whole turn in 
the lowest denomination named, 

5. Reduce $12.24 to cents. 

6. What number of mills are 
there in $15,375? 

7. What number of mlDs are 
therein $75,875? 



TO CHANGE CENTS TO DOLLARS. 

Rule. Divide the number of 
cents by 100, by pointinf off the 
two right Itandjigures oj the given 
number. The quotient, or j^wes 
at the left of the poirU, will be 
dollars; the remaanaery or figures 
at the right of the point, will be 
cents. 

8. Change 2500oentstod(dllaz8. 

9. What number of dolhus are 
there in 7500 cents ? 

10. Whatnimibflrordoltefsare 

therein 1224Qent8? 

TO change MILLS TO DOLLARS. 

Rule. Divide the number af 
mills by 1000, by vointing off 
the three right hand figures of 
the ffhen number. The guoiient, 
or figures at thelrftof Ae point, 
will be dollars ; the remainder, or 
figures at the right of the point, 
will be mills, or the first two wiU 
be cents, and the third, mills. 

11. Change 45000 mills to 
doHais. 

12. What number of dollais 
are there in 125000 mills? 

13. What number of deSkaa 
are thesB.in 1^375 miUsI 



ADDITION' OF FEDERAL HONBT. 



M 



ADDITION OF FBDERAIi MOHrBT. 



Art. 38. 1. What is the 
amount of 75 cents, 35 oents, 15 
centSy and 10 cents! 

2. Henry purchased an arith- 
metic for 50 cents, a slate for 25 
cents, and a knife for 20 cents. 
How many cents did they all cost 
himl 

3. A man owes A 75 dollars, 
B 50 dollars, 0^25 dollars, and 
D 15 dollars. What is the whole 
amount of his debts? 



i, A merchant borrowed 196 
dollars of A, 75 dollars of B, 50 
dollars of C, and 25 dollars of D. 
What was the whole amount that 
he borrowed ? 

5. A trader received 25 doUaan 
50 cents of one man, 15 dolhiTS 
25 cents of another, and 10 dollars 
25 cents of a third. What amount 
did he receiye ? 

6. What is the sum of 575 
dollars 75 cents, and 25 doUan 
25 cents? 

KiTXJS. Write doUars under doUarSy cents under cents, and 
rrnUs under miUs; — then add as in addition of simple num^ 
hers, and place a point in the amount directly under the 
separating points above. 

When p€trts of a cent are used instead of mills, divide the sum of 
them by so many of such parts as are equal to one cent; the quotient 
toiU be cents! 

7. What is the amount of 
$175,125, $347,375, $548,875, 
$601,625, and $1000.000? 

t cm. 
175.125 
347.375 
548.875 
601.625 
1000.000 



$3673.000 Ans. 



8. What is the amount of 
$215. 12i, $375.37i, $410.62i, 
$540.87^, and $600. 15i? 

215.121 
375.37i 
410.«2i 
540.87i 
600. 15^ 

$2142.151 Ans. 



9. What is the amount of $45.25, $75.45, $125.68, 
$264.44, $450.66, and $500.00? Ans. $1461.4^. 

10. What is the amount of $4025.25, $5640.50, $6345.75, 
$7075.87, and $1000^00 ? Ans. $33087.37. • 

11. A trader commenced business with 7500 dollars, and 
he gained 1275 dollars 50 cents each year, during three 
successive years. What was the amount of his property at 
the end of three years ? Ans. $11326.50. 

12. A merchant purchased a quantity of goods for $4750, 
paid for freight $175.50, the duties amounted to $750.75. 
What was the whole cost of the goods ? Ans. $5676.25. 

13. A gentleman owns four farms. The first is* worth • 
7500 dollars ; the second, 6275 dollars 75 cents ; the third, 
5000 dollars; and the fourth, 4560.doUars 50 cents. How 
mmeh nx% they ail worth ? Ans. $23336.25. 

5* 



M 



suBTMOTio^ or fdwuiL mmr. 



8UBTIIACTIOV OF FXSDBIIA{« MONET* 



Aft* 30. 1. Thomas had 3S 
eents, and gare 10 of them to his 
brother. How many has he left? 

2. A boy, having 20 cents, gare 
S of them for two oranges; he 
afterwards lost 4 cents. What 
tiumber of cents hss he left ! 

3. A man borrowed 50 ddlaiB ; 
h^ paid at one time 25 dollais; 
at another, 15 d6flan. Howmany 
do&ars remain untudd! 

4. A man, who owed 75 dollars, 
paid aU BiLcift. 15 dollars. Hqw 
many dolldis did he pay! 



5. Charles bought a book of 
Henry, for which he agreed to 
gire hhn one dollar. Charles, at 
one time, paid 50 cents; at an- 
other, 25 cents; at a third, 12| 
cents. How many cents does he 
still owe Henry t 

6. A man pmchased a chaise 
f^ 150 dollars, and paid 25 dollars 
for repahring it; he then sold it 
for 200 dolkrs. What number of 
dollars did he gain by trading? 

7. WM is the llfiei«Boe be- 
tw^n 75 dollars, aad 75 ceats? 



BuLE. Write dollars under dollars^ cents U7%der cents^ and 
miOf under miils^ Snitract as in svitraction qfnrnjde num- 
i^Mf and plac$ a point in, th$ r^mai^^der diraotly undm- th^ 
separating points above. 



a. From $4754^5 ^ubtr^ct 
•190. 12i, 

• cm. 
. 475.250 
190.125 



$285,195 Ans. 



9. Snbtiact $12^.625 fiom 
$1000. 

t Ctfl. 

1000.000 
125.620 



$874,375 Ads. 



10. Subtraet ten dollars and five cents from fifty dollars. 

Ans. $39.95. 

11. From one hundred dollars take seventy-five cents and 
five mills. Ans. 999.245. 

12. A man sold a horse for a hundred and fifty dollars, 
which was thirty-seven dollars and fifty cents more &an the 
horse eost hsai. What did he give foFthe horse ? 

Ans. $112.50. 
18. A merchant bought a piece of clo& for $120.50, and 
sold it for 9135. How much did he gain by trading ? 

Ans. $14.50. 

14. If a man's inc<mia |)e 3500 dollars a year, and his 
expenses 1850 dollars 75 cents, how much does his income 
exceed his expenses ? Ans. $649.25. 

15. A man purchased a farm for 5000 dollars. He paid 
at one time $1500 ; at another, 1200 dollars ; at a third, 750 
idHirs 75 cents. How maeh did he still owe for his farm ? 

Ans. $1549.26. 



MULimUCikllON OF WBD&Uh HONBT. 



ITIiTIjri.I€ATIO|f or FKDSilAIi MOVBT* 



Art* 40« 1. When vugax is 
worth 8 oenU a pound, what in 
the vaitto of 7 pouada ? 

8. Wh«t wUl 5j| ywds of cloth 
e»pe to, at Id oenta a yaidl 

3. What is the value of ISi 
pounds of «offee, at 18 oents a 
pound ? 

4. What is the yalue of 11 
pounds of be^, at 10 eeats • 
pound? 

i». What wffl S foiiitlis of a 
pound of tea como to, at <M) ceols 



6. When butter is worth SO 
oeuts a pounds what is tho valM 
of 8 pounds? 

7. What is the Taloe of 7 ooids 
of wood» at &i doUara a conjL? 

8. If ooal be worth 8 dollais a 
ton, what is the value of lOi 
tons? 

9. if a jwnd of silk he worth 64 
eeats, what is 7 eighthe of a yaid 
worth? 

1Q« When flour is worth 5^ 
doUajns a benisl, what aie 16 
barrels worth ? 



a poimd ? 

IUjj^» Mubiply ikegipen sum or price as in mudtijdication 
nf simplfi »um^S' Thfi product will be the answer in the 
lowest denomitmtion named in the mtdtvplicani or given sum. 

When there aft varts of a cent in the given sum or pricey it is more 
convenient to use the mrwer of miUs in such parts, 

11. If a yard of broadcloth be 
worth $5.6S;i, what is the value 
of 25 yards? 

• cm. 
5.625 
20 



28125 
11250 



12. If a barrel of flour be worth 
$6.37i, what is the value of 75 
barrels? 

• cm. 
6.375 
75 



31875 
44625 



$140,625 Ans. 1 $478,125 Aas. 

13. What will 15 pounds of butter cost, at ]7 cents a 
pound ? Ans. $2.55. 

14. If a ream of paper be worth $3,75, what is the value 
of 35 reams ? Ans. $131.35. 

15. What is the value of 85 pair of walking-shoes, at 
S1.6S^ a pair ? * Ans. $40,625. 

16. What is the ralue of 750 bushels of com, at 62 j- cents 
-, bushel ? Ans. $468.75. 

17. What is the value of a pieoe of linen measuring 24| 
7 irds, at 36 cents a yard ? Ans. $S.91. 

18. Bought a piece of silk measuring 35} yards, at 64 
■<^nts a yard ; what was the whole cost ? Ans. $22.96. 

19. Sold 45 cords of wood, at $5.75 n cprd; what was the 
i.nount of sales? Ans. $258.75. 

20. A gentleman purchased a &rm containing 325 acres, 
it $25.75 an acre ; what did the farm cost him ? 

Ans. $8368.75. 
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DIVISION OF FEDERAL HONET. 



BITISIOK OF FBDBRAli MOBTIST. 



Art. 41. 1. If 9 yards of cloth 
be wortk 7d oents, what is 1 yaid 
worth? 

8. If 5il yards of doth be worth 
66 cents, what is 1 yard worth 1 

3. -If I pay $1.10 for ir bounds 
of beef, what is 1 pound of it 
worth 1 

4. If 12^ pounds of ooffee be 
worth $1.60, what is the Talue 
of 1 pound 1 

5. If 8 fourths of a pound of 
tea be worth 45 cents, what is the 
value of 1 pound? 



6. Purchased 8 pounds of 
butter, for which I paid $1.60^ 
what is the value of 1 pound ? 

7. Purchased 7 cords of i^ood 
for $45.50 ; what did it cost per 
cord? 

8. Bought 1(^ tons of coal for 
$86 ; what did it cost per ton ? 

9. If 7 eighths of a yard of silk 
be worth 56 cents, what is the 
value of 1 yard ? 

10. Paid $82.50 for 15 barrels 
of Aoih: ; what is I barrel of H 
worth? 



Rule. Divide the given sum of price as in division of 
simple numbers. The quotient wiR be the answer in the lowest 
denomination named in the dividend or given sum. 

12. If 64 yards of broadcloth 
be worth $392, what is the value 
of 1 yard? 

# a cm. 
64)392 (6.125 Ana. 
384 

~800 
64 

"ieo 

128 

*^ 
320 



11. If $84.37i be equally 
divided among 15 boys, what wiU 
each boy receive? 

S cm. # c m. 
15 ) 84.375 ( 5.625 Ans. 

75 

"^3 
90 

1l7 
30 



75 
75 



13. If 15 pounds of butter be worth 82.55, what is the 
value of 1 pound ? Ans. 17 cents. 

14. Purchased 35 reams of paper for 8131.25 ; what did it 
cost per ream ? Ans. 83.75. 

15. Bought 25 pair of shoes, for which I paid 840.62 j-; 
what did they cost per pair ? Ans. 81.625. 

16. Sold a cargo of corn, containing 750 bushels,' for 
8468.75 ; what was it sold for per bushel ? Ans. 8.625. 

17. If a piece of silk measuring 35J- yards be worth 
822.96, what is tlje value of 1 yard? Ans. 64 cents. 

18. Bought 45 cords of wood for 8258.75 ; what did it 
cost per cord ? Ans. 85.75. 

19. A gentleman purchased a farm containing 325 acres, 
for which he paid$8868.75 ; what did his farm cost him per 
acre? Ane. 825.75. 



PRACTICAL QSaamOfKB m nOBRAL MONET. ST 

pRACTiCAii <ii7iBrriovs iir wmoMMAJs Moirsr. 

Art. 43. 1. A borrowed 9176 of B ; he paid 976.S0 at 
one time, and 965.75 at another. How much remains 
unpaid ? 

2. A gentleman purchased a house, for which he gave his 
note for S5000; he has' since paid 92325 at one time, and 
S1500 at anoth^. What is the balance due on the note ? 

3. A lady purchased 15 yards of silk, at 87^ cents a .yard, 
and gave the shoj^eeper a S20 bill in payment. How much 
is due the purchaser ? 

4. A burner purchased 5 cows, at $25 each; 15 sheep, at 
92.25 <acl#; and 2 garden hoes, at 37 j- cents eacb. What 
was the amount of his purchase ? 

5. A gentleman ga?e 87325 to his son and daughter ; the 
daughter was to have 2 thirds as much as the scm* What 
was the share of each ? - 

6. Can you divjde $46.50 among A, B, and G, and give 
B« $5.25 more than C, and A, $5.25 more than B, and inform 
nie what number of dollars each of them will receive ? 

7 A grocer purchased 25 firkins of butter, weighing 56 
pounds each, at 17 cents a pound. What was the vniole cost 
ot (tie butter? 

^ What is the value of 4 pieces of bfoadcldhi No. 1 
me^a^uring 36 yards ; No. 2, 38 yards ; No. 3, 42 yards ; and 
No. 4, 44 yards ; at $3.87^ a yard? 

9. A trader purchased 36 yards of broadcloth for $108, and 
sold the same at $4 a yard. Did he gain, or lose, by the 
transaction; and how much? 

l5. A gentleman purchased an estate for $10344, and 
agreed to pay 1 half in 3 months, 1 third in 6 months, and 
the remainder in 9 months. What was the amount of each 
payment? 

11. A farmer sold a grocer 1250 pounds of cheese, at 10 
cents a pound ; and 75 pounds of butter, at 18 cents a pound. 
He received in payment two barrels of flour, at $7.50 a barrel; 
175 pounds of sugar, at 8 cents a pound ; and the balance in 
cash. How much money did he receive ? 

12. A merchant purchased 750 barrels of flour, for which 
he paid $4875 ; he sold it, after keeping it a few. days, at 
$7.25 a barrel. What was the profit on each barrel, and 
what was the whole amount of profit ? 

13. A merchant purdbased 5 bales of sheeting, each bale 
eqntaiaing 30 pieces, «2id each piece measuring 36 yards, at 17 
cents a yard. He sold 2 bales, at 17^ cents a yard ; and the 
other H bales, at 17^ cents a yard. What was the sum i?nit»»'' » 



88 bujls of parqbul 

BILLS OF PARCELS. 

Art. 48. A Bill of Parcels is a written paper, given bjr 
the seller of merchandise to the buyer, specifying each arti- 
cle, its quantity and price, with the amount and date of the 
transaction. 

What is the cost of each of the several articles, and what 
is the amount of each of the following bills ?• 

Boston, May 15th, 1847. 
Mr. Henry Richards, 

Bought of Silas Pierce, 



26 lbs. Brown Sugar, 


A $.09 


«■ 


. • 8 


40 lbs. Coffee, 


.10 


.' 


•i 


12 lbs. Green Tea, - 


.75 


m 


- 


14 lbs. Raisins, 


.12 


m 


- 


10 lbs. Butter, 


A .17 


m 

Ad 


- 




aount, t 


Received 


payment, 






s 






Silas Pierce. 



Boston, May 25th, 1847. 
« -Samuel Greene, Esq. 

Bought of Phillips & Sampson, 

12 Sherwin's Algebra, - - - • $ .75 - 8 

18 Emerson's National Spelling-Book, a .20 - 

6 Pierpont's National Reader, - « .30 - 

6 Goodrich's History of the U. States, a .35 - f 



Received Payment, 

Phillips dc Sampson. 

Boston, Jttne 10th, 1847. 
. Thomas C. Wales, Esq. 

Bought of George Warren & Co., 
15 yds. Irish Linen, * - a $ .87 - 
32 yds. Sheeting, - - • .18 - 
12 yds. Black Silk, - a> .92 - 
10 yds. Cambric, - - .12 - 



9 

Received payment, 

George Warren & Co. 



RSDOOVION^. 
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REDUCTION. 

^ Art, AAm Reduction is the changing of any denomina- 
tion of money, weight, or measure, from its number in one 
denomination to its number in any other denomination of 
equal value. Thus: 5 pounds, changed to shillings, are 
equal to 100 shillings. 500 cents, changed to dollars, are 
equal to 5 dollars. 

BNGI^ISH MONBT. 

The denominations of English money are the pound, £^ 
the shilling, s.; the penny, d.; and the farthing, qr. 

TABLE. 



1 pound = 20 shillings. 
1 shilling = 12 pence. 
1 penny = 4 mrthings. 

1. What number of shillings 
are there in £21 In £3^ In 
i^4? In £5t In £6^ In £7'^ 
In JCS? In jCQ? In iTlOl Li 

i^iii In jeria? 

3. What number of pence aie 
tbBrein38.t In 3s.? Ia4B.Ma 
fie.? In 6b.? In 78.? InSs.? In 
««.? In IDs.? In lls.1 In 12s.? 

5. What number of &rthing8 
are there in 3d.? In 3d. ? In 4d. ? 
In5d.? In6d.? In7d.? InSd.? 
InOd.? LilO.? In lid.? Inl2d.? 

7. Reduce £6^. 15s. 6d. Sqrs. 
to&rthings. 

£. 8. d. qr. 
02 15 6 3. 
20 

1255 shillings. 
12 



15066 pence. 

4 



Ana. 00097 iuthings. 



1 shilling = 3^ of 1 £. 
1 penny = ^^ of 1 s. 
1 farthmg =s | of 1 d. 

2. What number of ponnds are 
there in 40b.? In 608.? In SOs.? 
In lOOs.? In 120s.? In 1408.? 
In 1608. ? In 180s. ? Li 2008. ? 
In 220s.? In 2408.? 

4. What number of shillings 
are there in 24d.? In 36d.TLi 
48d.? In60d.? In72d.? In84d.? 
In 96d. ? In 108d. ? In 120d. ? 
Inl32d.? Inl44d.? 

6. What number of pence are 
there in Sqrs.? In 12qr8.? In 
16qis.? In20qrs.? In24^r8.? In 
28qi8. ? In 32qrs. ? In 36qi8. ? In 
40qr8.? In44qrs.? In48qi8.? 

8. Change 6026t farthings to 
pounds. 

qr. 
4)60267 



13) 15066 -3qTS. 
2|0)125|5-6d. 
Ans. £69. 158. 6d. BqRi. 



BBTW^MIVAK 



Sinoe 1 pound is eqnal to 90 
shillings, there must h^ 90 timoi 
as many shillings as pounds; 
therefore, we multiply £^2 by 
30, the product is 1240b. and 158. 
are 1255 shiflings. As 1 billing 
is equal to 19 pence, there must 
be 12 times as many peace as 
ahtUinga; we -multiply 1955 M^ 
lings by 12, the product is 15060d. 
and 6d. are 15006 pence. As 1 
penny is equal to 4 faitMnffs, theK 
mast be 4 times as many wthings 
as pence; we multiply 15066a. 
by 4, the product is 60204qr8. and 
3qrs. are 60267 farthings. 



Sinoe 4 farthings axe equal to 1 
penay^ thesa must be 1 fourth as 
many pence as farthings ; there- 
fore, we divide 60267 fartbingB 
by 4, the quotient is 15006 pence, 
and 3qrs. remain. As 12 pence 
are equri to 1 shillBig-, there mxu^ 
be 1 twelitti as many shillings as 
psBce ; we divide l<»066d, by 19. 
the quotient is 1255 shillingSy and 
6d. remain. As 20 shillings are 
equal to I pound, there must be 1 
twentieth as many pounds as shil- 
lings ; we divide 12558. by 90, 
the quotient Is £69, and 156. 
remain. 



From the preceding Sljuistratioas, we have the following 
rules. 



Rule. I. When a MgMer ie^ 
nomination is to be redueed to a 
lower; — muUiply the number of the 
higher denomination by that number 
(/the next lower denomination which 
is equal to a unit of the higher, 
adding to the product so many of 
the lower denomination as are ex- 
pressed in the given quantity ; the 
product, or sum, will be the number 
of the next lower denomination. 
Continue to multiply in a similar 
manner until the required denomi- 
nation is obtained. 

9. Reduce £434 to far- 
things. Ans. 416640qrs. 

11. BediKe £529. 188. 9ki. 
2qrs. to farthings. 

Ans. 608742qrs. 

13. Reduce 675 dollars, at 
6 shillings each, to pence. 

Ana. 4S600d. 

15. Reduce £765. 15s. to 
shillings. 

17. Reducfi £1250. 13s. 
4d. to pence. 



RuLi. n. When a homer de- 
nomination is to be changed to a 
higher ; — divide the number of the 
low&r denomination by that number 
of the lower denomination which 
is equal to a unit of the next 
higher, the quotient will he the 
Totmber <^ the next higher denemt' 
nation; and the remainder, if ^f^ 
iMof the same denominaiion as^ 
dividend. Continue to divide in « 
similar manner until the required 
denomination is obimned. 

10. Change 416640qrs. to 
pounds. Ans. £434. 

12. Change 508742qrs. to 
pounds. 

Ans. £529. 18s. 9d. 2qrs. 

14. Change 48600d. to dol- 
lars, of 6 shillings each. 

Ans. 675 dollars. 

16. Change 15315 shUlings 

to pounds. 

18. Change 300160 pence 
to pounds. 



mninjviodf. 



» TROT IHTllIOHT. 

Jirf • 4Sm Troy weight is ased in weighing gold, silrer, 
pktina, diamonds, and other precious stones. The denomina* 
tioi^ of troy weight are the pound, lb.]; the ounce« o».; the 
pennyweight, pwt.; and the gmia, gr. The standard troy 
pound of the IJ nited States is the weight of 22.794877 cubic 
inchttB of diatitted water weighed in auv 



TABLR. 



1 pound 
1 ounce 
1 pwt. 



ilt ounces. 
20 pwts. 
2^ grains. 



1 oimce 
1 pwt. 
I grain 



Vtofllb. 
^ of 1 oz. 

12^ of 1 pwt. 



1. Kow many oanees are there 
inipoands? InSlfak! Iir^lhi*! 
h^7\biB^% UBl^J la9Ilis.1 In 
lOIbs.? Inlllb8.t inl21b8.1 

3. How many pennyweighjyBL 
are there in 2 ouDces ? In 3 oz. ? 
In 4 oz. 1 In 5 09. ? Ib^ ol.% In 7 
oz. ? In 8 oz. I In 9 oz. ? 

5. How many grains are there 
in 8^ pennyweights 1 In 3 pwts.* 
In 4 pwts. ? In 5 pwts. ? In 6 
PWIS.T 

7. Reduce 18 lbs. 5 oz. 
9 pwts. 21 grs. to grains. 
Ans. 106317 grains. 

9. Beduce 210 lbs. 8 oz. 
12 pwts. to pennyweights. 
Ans. 50572 pwts. 



2. Hipw maiiy pnmdB axe there 
in48oaaoes9 in 00 oa.? In 79 
oz.? ki 84 a&.? la 96 oz.1 Li 
108 ozj In 120 oz.? In 133 oz.1 

4« How many ounces are there 
in 40 pennyweights 1 In 60 pwts. I 
In 80 pwts. ? In 100 pwts. ? In 
120 pwts.? In 140 pwts. 1 In 160 
pwts. ? Is^ 180 pwts. ? 

6. How many pennyweights 
are there in 48 ^ains? In 79 
g».? lB96giB.? MlSOgra.? 

8. Change 106317 graine 
to pounds. 

Ans. 18 lbs. 5 oz. 9 pwts. 
21 grs. 

10. Change 50572 penny- 
weights to pounds. 

Aqs. 210 lbs. 8 oz. 12 pwts. 



Art* 46>. This weight is used only by apothecaries and 
physicians in compounding medicines. Its denominations 
are the pound, lb.; the ounce^ J ; the dram, 5 5 ^^^ scruple, 
9; and the grain, gr. 



1 pound as 12 ounces. 
1 ounce ssB 8 drams. 
1 dram sss 3 scruples. 
1 scruple sai 20 grains. 
6 



TABLE. 

1 ounce 9m ^ oil lfa» 
1 dram s= i of 1 $. • 
1 scruple == i of 1 5- 
1 grain ■» ^ of 1 3* 



imEnrcTioii. 



1. How many ounces ore there 
in 4 pounds? In 5 lbs. I In 6 lbs. ? 
InTlbs.t In 8 lbs.? In 9 1bsJ 
In 10 lbs.? In 11 Ibs.l In 
12 lbs. t 

3. How many drams are there 
in 4 ounces? In 5 S ? In 6 S ? 
In 7S1 Ibi 8St In 9 S? In 
lost In 11 St In 13 S? 

5. How many grains are 
there in 37 lbs. 6 S ? 

Ans. 216000 grs. 
7. Reduce 118 pounds to 
grains. Ans. 679680 grs. 

9. In 9 lbs. 8 S, 1 5» 2 a, 
19 grs., how many grains ? 
Ans. 55799 grs. 



2. How many pounds are there 
in 48 ounces? In 60 S*^ In 
72 3? In84$? In96S! in 
108 S ? Li 120 3 ? In 132 3 T 
In 144 S ? 

4. How many ounces are there 
in32drams? In40S? In48 3t 
In56S? In643? In72S1 
In 805? In 888! In 96 Bf 

6. In 216000 grains, how 
many pounds ? 

Ans. 37 lbs. 6 J. 

8. Change 679680 grains 
to pounds. Ans. 118 lbs. 

10. In 55799 grains, how 
many pounds ? 
Ans. 9 lbs. 8 g, 15,29, 19 grs. 



AVOIRDUPOIS IVBSIOHT. 

Art* 4T« Avoirdupois weight is used in weighing 
most kinds of mercfhandise, and all metals, except silver 
and gold. 

Its denominations are the ton, t; the hundred-weight^ 
cwt.; the quarter, qr.; the pound, Ih.; the ounce, oz.; and the 
dram, dr. 



TABLE. 



1 ton 

1 hundt wt. 
1 quarter 
1 pound 
1 ounce 



20 hund. wt. 
4 quarters. 
28 pounds. 
16 ounces. 
16 drams. 



1 hund. wt. 
1 quarter 
1 pound 
1 ounce 
1 dram 



= g^y of 1 ton. 
== J of 1 cwt. 
.=s ^ of 1 qr. 
= -iV of 1 lb. 
= -j^ of 1 oz. 



The ton of 2240 pounds, the cwt. of 112 pounds, and the quarter 
of 28 pounds, are not much used. The ton of 2000 pounds, tiie 
hundred of 100 pounds, and the quarter of 25 pounds, are now gener- 
ally used. 

The standard avoirdupois pound of the United States is the 
weight of 27.7015 cubic inches of distilled water weighed in air. 
144 avoirdupois pounds are equal to 175 troy pounds. 192 avoirdu- 
pois ounces are equal to 175 troy ounces. 1 avoirdupois pound is 
equal to 7000 troy grains. 



XBDUOnON. 



I. How many ewt. are there 
in4lOD8? In5t.? ]ii6t.? In 
7t.? In St.? 

3. How many quarters are 
there in 8 cwt. ? In 9 cwt. ? In 
10 cwt.? In 11 cwt.? In 12 
cwt.? 

5. How many pounds are there 
in 2 quarters? In 3 qrs.? In 
4 qrs. 1. In 6 qrs. 1 In 6 qrs. ? 

7. How many ounces are there 
in4pounds? In5lbs.? In 6 lbs.? 
In 7 lbs.? In 8 lbs.? 

9- Red uce 5 1. 12 cwt. 3qrs. 
21 lbs. 14 pz. to ounces. 

Ans. 202396 oonees. 

II. In 39 cwt. 2 qrs. 14 lbs. 
8 oz. 4 drs. bow many drams ? 

Ans. 1136260 drams. 



9. How many tons are there 
m 80 cwt. ? In 100 cwt. ? In 190 
cwt. ? In 140 cwt. ? In 160 owt. ? 

4. How many cwt. are there 
in 32 quarters? In 36 qxs.? 
Li 40 qrs. ? Li 44 qrs. ? Li 48 
qrs.? 

6. How many quarters are 
there in 56 poands? In 84 lbs. ? 
In 112 lbs.? In 140 lbs.? 

jB. How many pounds are there 
in 64 ounces? In 80 oz. ? In 96 
oz.? Inll2oz.? Inl28oz.? 

10. Change 202398 ounces 
to tons. 

Ans. 5 t. 12 cwt. 3 qrs. 21 
lbs. 14 oz. 

12. In 1136260 draHis, how 
many cwt. ? 

Ans. 39 cwt. 2 qrs. 14 lbs 
8 oz. 4 drs. 



CLOTH MBASURB. 

Art* 48* This measure is used for measuring cloth and 
other goods which are sold by the yard or ell. 

Its denominations are the English ell, £. ell ; the French 
ell, Fr. ell; the Flemish ell, Fl. ell; the yard, yd.; the 
quarter, qr. ; and the nail, na. 



TABLE. 



5 quarters. 

6 quarter?. 

3 quarters. 

4 quarters. 
4 nails. 



1 English ell : 
1 French ell : 
1 Flemish ell : 
1 yard = 

1 quarter = 

1. How many quarteiB 9xe 
there in 8 E. ells. ? In 9 ells? In 
10 ells? In 11 ells? In 12 ells? 

3. How many quarters aze 
tbeie in 8 yards? In 9 yds. ? In 
10 yds.? In 11 yds.? InlSyds.? 



1 quarter 
1 quarter 
1 quarter 
1 quarter 
1 nail 



I of 1 E. ell. 
^ of 1 Fr. ell. 
i of 1 Fl. ell. 
^ of 1 yard. 
J of 1 quarter. 



S. How many E. ells are there 
in 40 quarters? In 45 qrs. ? In 50 
qi8. ? In 65 qrs. ? In 00 qrs. ? 

4. How many yards are there 
in 32 miajTters? In 36 qrs. ? In 40 
qrs. ? In 44 qrs.? In 48 qrs. ? 



«t 



6« Sdw WMBf Q n 

IteveinSPl.eUB? IhSFI.bUbI 
Ii 10 EL ells! In n FL ells! in 

18Fl.€il8? 

7. Reduce 34 English elis 
to nails. 

Aq8. 680 nails. 
9. Reduce 83 yards, 3 
quarters to quarters. 

Ans. 335 quarters; 
11. Reduce 75 Flemish ells 
to nails. 

Ans. 900 nails. 



H. Hew fluny ildnlMi elk axe 
liieie in 94 quartcDnf Li 87 qn.l 
In 30 qrs. ? In 3) qjtB. ? lb 36 

8. In 680 nails, how many 
English elis? 

Ans. 34 E. ells. 

10. Change 335 quarters to 
yards. Ans. 83 yds. 3 qrs. 

12. Change. 900 naila to 
Flemish ells. 

Ans. 75 FL ells. 



I^tHrSAR MBAACKB. 



ArC« 49« This measure is used in measuring dista^ees, 
lengths, breadths, heights, and depths* Its denonuAatioos 
ace ihe degree, deg. ; the league, lea. ; the mile, m. ; the 
furlong, fur. ; the i^od, rd. ; the yard, yd. ; the foot, fit. ; and 
the inch, in. 



TABIDS. 



1 degree 
1 degree 
1 league 
1 mile 
1 furlong 
1 rod 
1 rod 
1 yard 
1 foot 



60 G. miles. 
69|^ S. miles. 
3 miles. 
8 furlongs. 
40 rods. 
5j- yards. 
16^ feet. 
3 feet. 
12 inches. 



1 O. mile 
1 S. mile 
1 mile 
1 furlong 
Irod 
1 yard 
1 foot 
1 foot 
1 inch 



A ofl 
i ofl 



i 



ofl 
ofl 
ofl 
ofl 
ofl 
ofl 



degree. 

de^ee. 

ieagtts» 

mile* 

furlong. 

rod. 

rod. 

yard. 

foot. 



A hand is equai to 4 inches, used in measuring the height 
of horses. A fa^om is equal to 6 feet, used in measurmg 
the depth of water, and the length of cordage. 

** With a view to an invariable standard, and one which cannot be 
lest or destroyed, the linear inch has been xefened to a pendulum 
TJhrating seconds in a non^iesisting medium at the level of the sea 
at Greenwich or London. The pendulnm being divided into 391398 
eqoal parts, the Hnear iodi is deined to be 10006 of these parts ; 
tlimfore, the length «f the peadiilam vibrating seoendB is 39.1308 
inches. The length of the staadasd yajrd is 360009 of the eqaid 
parts of the pendiuum, or 36 inches." 



BEDDCTim; 



L. Hkyw many mile» are there 
m4 degrees? u 5 deg.? In 6 
deg.T In 8 deg.? 

3. How many furlongs are 
there in 4 miles ? In 5 m. ? In 6 
m. 1 In 8 m. ? 

5. How many feet are there in 
2rod»? InSrds.? In4>rdB.! ^ 
6ids.1 

7. In 43 miles, how many 
inches ? 

Ans. 2724480 inches. 

9. How many inches are 
there in the circumference of 
the earth? 

Ans. 1585267200 inches. 

11. The railroad from Bos- 
ton to Albany is 200 miles in 
length ; how many feet of iron 
tails are there in a single 
track ? 

Ans. 2112000 feet. 



9. How many degrees are than 
in 340 miles? LiSOOm.? In 960 
m.? In 480 m.? 

4. How many milea are there 
mSSforlongal In 40 for.? In 48 
for.? In64fur.r 

6. How many Toda are there in 
33 feet? ^ 401 ft.! In66ft.l 
In 99 ft.? 

8. In 2724480 inches, how 
many miles? 

Ans. 43 miles. 
10. In 1585267200 inches, 
how many degrees? 

Ans. 360 degrees. 

12. In 2112000 feet, how 
many miles? 

Ans. 400 miles. 

13. In 15713280 inches, 
how many miles ? 

Ans. 248 miles. 



SUPBRFICIAI4 OR SaUARB HfSASVRi:. 

Art* SO* Superficial or square measure is used in 
measuring all kinds of surfaces, such as land, paving, floor- 
ing, plastering, and everything which has length and hreadth. 
Its denominations are the mile, m. ; the acre, a. ; the rood, r. ; 
the rod, rd. ; the yard, yd. ; the foot, ft. ; and ihe inch, in. 

Gunter's chain, used hy surveyors in measurins^ land, also 
in measuring distances, is 4 rods, or 66 feet, in length, and 
is composed of 100 links. 

TABLE. 



1 sq. mile = 640 sq. acres. 
1 sq. acre = 4 sq. roods'. 
1 sq. acre = 160 sq. rods. 
*1 sq. rood = 40 sq. rods. 
1 sq. rod = 30f sq: yards. 
1 sq. rod = 272^ sq. feet. 
1 sq. yard = 9 sq. feet. 
1 SQ, foot == 144 sq. inches. 
^ 6* 



sq. acre : 
sq. rood : 
sq. rod : 
sq. rod : 
sq. yardi 
sq. foot : 
sq. foot : 
sq. inch: 



; -Q^ of one sq. m. 
: ^ of 1 sq. acre. 
i-j^Tj-of Isq.acre. 
I ^x)flsq. rood. 
: yjy of 1 sq. rod. 
jy^gyoflsq.rod. 
: ^ of 1 sq. yard. 
; xiy of I sq. foot. 



iq.ioods? lalOfig.iul Ift 11 
8q. a. 1 In 12 sq. a'. 1 

d. In 2 •%. vedn, h»w many 
•q^ jfaidil t» 3 sq^ xda.^ ibi4 
sq. rds. ? In 5 sq. njia. ? 

6. Jd $ «q. yavde, bow many 
■q. fy^il In 6 aq. yila.! bi 7 
sq. yds. ? In 8 sq. yds. ? 

7, In 25 a. 2 J. 20 rds., how 
many rods ? 

Ans, 4100 rods. 
9. In24sq,rods^liowmany 
sq. inclies? 

Ans. 94Q896 sq. inches. 
• 11. Seduce 64 sq. miles to 
sq. rods? 

Ans. 6553600 sq. rods. 



ft. Li 39 aq* vaois, haw many 
aq. acres? In4#8q. r.? In 44 
sq. r. ? In 48 sq. r. t 

4. Jb 604 aq. yaids, how many 
aq, ro48l In 001 aq. yd». ? Inl21 
sq. yds.? In 15 1^ aq. yd8.1 

%. Iii4Ji8q«»refiM4,fa«wmany 
sq. yaad^f In 64 aq. ft.? la 69 
sq. ft.? In72sq. feet? 

8. In 4100 rods, how many 
acres ? 

Ads. 25 a. 2 r. 20 rods. 
10. In 940896 sq. incbesi 
how many square rods ? 

Ans. 24 sq. rods. 
12. Change 6553600 ^q. 
rods to sq. miles. 

Ans. 64 sq. miles. 



A aqaaie inch, foot, &c., is the saferfieial magiutoda of a squnn, 
of whieh eaeh of the auies ja a Ikisar inch, foot, &c. ; — and tha 
namber of squaxe incfaea, faoty 4&c., contained in any square^ or 
lectaoffular surface, is the product obtaiaed by multiplying its length 
by Its oreadth. 



CUBIC MEASURB. 

Art* 01« Cubic measure is used in measuring solids 
asd capacities* or anything tbtit has three dimeosioiasy lengthi 
breadtn, and thickness. Its deaominations are the cord, c ; 
the tou, t ; the yaxd, yd. ; the foot, ft. ; and the inch, in- 

TABLE. 
1 cord of wood = 128 cub. ft. 



1 foot of wood = 16 cub. ft. 

1 ton of timber = 40 cub. ft. 

1 cubic yard = 27 cub. ft. 
1 cubic foot = 1728 cubic 
inches. 



1 cubic foot = 1^ of 1 c. of 

wood. 
1 cubic foot ssa-j^ of 1 ft. of 

wood. 
1 cubic foot s=s^ of 1 ton pf 

timber, 
1 cubic foot =2^ of 1 cub. yd. 
1 cubic inch aas xrVv of 1 cubic 

foot. 



A perch of stone is equal to 24f cubic feet, used by masons 
in measuring stone walls. A square of earth is equal to 216 
cubic feet. A cord of wood ss 8 feet of wood. 



IHDNPOTOIf. 



h Jm 4 tm» 9i timber, how 
maoyeubic feet? In 5 tons? I116 
tons? loTtofis! in 8 tons? 

3. In 3 cobic yards, how msny 
eabic leet? In 3 c. yds. ? In 4 c. 
yds. ? In 5 c. yds. ? In 6 c. yds.! 

5. In 25 tons of timber, faj^w 
many cubic inches ? 

Ans. 1728000 c. in. 
7. In 12 cords of wood, how 
many cubic inches ? 

Ans. 2654208 c. in. 
9. In 48 perch of stone, 
how many cubic feet ? 

Ans. 1188 c. feet. 



8. In laOeuhioleeityhDwmtay 
tons? In 200c. ft.! In240c.^f 
In 280 eft.! In 320 eft.! 

4. In. 64 cubic £9et, how many 
cohic yards! In 81 c ft.! In 108 
eft.! Inl35c.ft.! Inl63o.ft.9 

6. In 1728000 cubic inches, 
how many tons of timber ? 

Ans. 25 tons. 
6. In 2654208 cubic inches, 
how many cords of wood ? 

Ans. 12 cords. 
10. In 1188 cubic feet, how 
many perch of stone ? 

Ans. 48 perch. 



A cubic inch, foot, &c., is the solid contents of a cube» or figure 
contained by six equal squares, of which each of the edges is a linear 
inch, foot, &c. ; and the number of cubic inches, feet, &c., contained 
m any solid body in the form of a cube or parallelopiped, is the 
product obtained by muki^ying its length by its breadth, and this 
product by its thickness. 



Art* flS* Wine measure is used in measuring wine and 
all spirituous liquors, except porter, ale, and beer. Its denom- 
inations are the tun, t. ; the pipe, p. ; the hogshead, hhd. ; 
the barrel, bbl. ; the gaUoa, gal. ; the quart, qt. ; th« pint, pt. ; 
and the gill, gl. 

The standard gallon of the United Statet is the wine 
gallon, which measures 231 cubic inches, and contains 
8.3388822 f>ounds avoirdupois of distilled water. 

The British standard imperial gallon measures 277,274 
cubic inches, and contains 10 pounds avoirdupois of distilled 
water. 

TABLE. 



1 tun 
1 pipe 
I hogshead 
1 barrel 
1 gallon 
1 quart 
I pint 



: 2 pipes. 
: 2 hogsheads. 
: 63 gallons, 
: 31 j- gallons, 

4 quarts. 

2 pints. 

4 gills. 



i of 1 
i of 1 
^ofl 



1 pipe = 

1 'hogshead = 

1 gallon = 

1 gallon =2= ^^ of 1 

1 quart = ^ of 1 

1 pint =s J. of 1 

1 gill = i of 1 



I 



tun. 

ipe. 

hd. 
bbl. 
gal. 
qt. 
pint 



68 



BSDVOnOM'. 



I. In 8 banelB, how many gal- 
lons? In3bbl8.? In4bb)8.t In 
5 bbl8. t 

3. In 15 gallons, how many 

Quarts ? In 16 gals. ? In 17 gals. 1 
Q 18 gals. 1 

5. In 9 pints, how many gill»1 
Jn 10 pts. ? Li 11 pts. ? Li 12 
pts.? 

7. In 15 tuns of wine, how 
many gallons ? 

Ans. 3780 gallons. 
9. In 5 pipes of wine, how 
many gills ? 

Ans. 20160 gills. 

II. Reduce 8 barrel of 
cider to pints. Ans. 2016 pts. 




sqts.? 

6. In 36 gills, how many pintst 
In^O gills! In 44 gills! In 48 
giUs! 

8. In 3780 gallons of wine, 
how many tuns ? 

Ans. 15 tuns. 
10. In 20160 giUs of wine, 
how many pipes ? 

Ans. 5 pipes. 
12. Change 2016 pints of 
cider to barrels. Ans.8bbls. 



ALB AlTD BBSR IttBASURIS. 

-Art* Sis. This measure is used in measuring porter, 
ale, beer, milk, and water. Its denominations are the 
hogshead, hhd. ; the barrel, bbl. ; the gallon, gal. ; the quart, 
qt. ; and the pint, pt. 

The beer gallon measures 282 cubic inches. 



TABLE. 



1 hogshead = 54 gallons. 
1 barrel = d6 gallons. 
1 gallon sss 4 quarts. 
1 quart = 2 pints. 

1. In 2 barrels, how many gal- 
lons! InSbbls.! In4bbls.! In 
5bbl8.! 

3. In 5 hogsheads of beer, 
how many pints ? 

Ans. 2160 pints. 
5. In 47 barrels 18 gallons 
of beer, how many quarts? 
Ans. 6840 quarts. 
7. Change 20 hogsheads of 
beer to pints. 

Ans. 8640 pints. 



1 gallon 
1 gallon 
1 quart 
1 pint 



— -^ofl bbl. 
= J of 1 gal. 
= I of 1 qt. 



2. In 72 gallons, how many 
barrels! In 108 gaJs.! In 144 
gals.! In 180 gals.! 

4 In 2160 pints of beer, 
how many hogsheads ? 

Ans. 5 hhds. 
6. In 6840 quarts of beer, 
how many barrels ? 

Ans. 47 bbls. 18 gals. 
8. Change 8640 pints of 
beer to hogsheads. 

Ans. 20 hogsheads. 



Awtm Aft* Thk^ measure is used in measuriug graiut fruit, 
seeds, roots, salt, sand, oysters, coal, dec. Its deoominatioiii 
are the chaldroa, ch. ; the bushel, bu. ; the peck, pk. ; the 
quart, qt. ; and the pint, pt. 

The bushel is 18j^ incnes in diameter, 8 inches in depth, 
and measures 21d0f cubic inches. 

TABLE. 



1 chaidi*on ae 36 bushels. 
1 bushel s=z 4 pecks. 
1 peck =■ 8 quarts. 
1 quart as 2 pints. 

1. In 17 bushels, how many 
peeks? In 18 bu. ? hi 19 bu.? In 
20 bu.? 

3. In 9 pecks, how many 

ruts? InlOpks.? lallpfcs.? 
iSpks.t 

5. In 136 bushels, how 
many pints ? , 

Ans. 87D4 pints. 
7. In 76 bu. 3 pks. 5 qts*, 
how many quarts ? 

Ans. 2429 quarts. 
9. In 24 chaldrons, how 
many bushels I 

Ans. 864 bushels. 



1 bushel 
1 peck 
1 quart 
1 pint 



ess -^ of 1 ch. 

= i of 1 bu. 
= i of 1 pk. 
= ^ of 1 qt " 

pedes, how msny 



9. In 68 
bushels? In72pk8.? In76pk8.^ 
InSOpks.? , 

4. in 72 quarts, how many 
peeki? InSOqts.? In88qts.? In 
96qtB.? 

6. In 8704 pints, how many 
bushels ? 

Ans. 136 bushels. 
8. In 2429 quarts, how 
many bushels ? 

Ans. 75 bu. 3 pks. 6 qts. 
10. In 864 bushels, how 
many chaldrons ? 

Ans. 24 chaldrons. 



MBASURB OF TIMB. 

Art* 8S» Time is llie measure of duration, or existehce. 
Its denominations are the centurv, c. ; the year, yr» ; the 
month, mo. ; the week, wk. ; the day, d. ; the hour, h. ; the 
minutCf m. ; and the second, s. 

TABLfi. 



1 century 
1 year 
1 year 
lyear 
1 month 
1 week 
Iday 
Ihmur 
1 minute 



:100 years. 

: 12 cal. months. 

1 13y{7 w. months. 

M51 days. 

:4 weeks. 

:7 days. 

:24 luwrs. 

:60 nanutes. * .»^«.w — 

:60 se<50nd8. 1 1 second s=s 



1 year 5=r yj^ of 1 c. 

1 c month =s ^ of 1 yr. 
1 w. month = iVSV of 1 yr. 
1 day = j^ of 1 yr. 

1 week sss ^ of 1 mo. 
1 day ^°» ^ of 1 wk. 

1 boor ^» ^ of 1 d« 
1 munite sex -^ of 1 h. 

^ of 1 m. 



re 



lUOnK^TIQCi 



The year is dividtd in^ 12 calendar oaontbs, as follows : 



July, 7ih montli, has 31 days. 

August, 8th 

SepteinbeT,9th 

October, 10th 

November, 11th 

December, 12th 



" 31 « 

« 30 " 

a 31 u 

'^ 30 " 

" 31 " 



January, Ist month, has 31 days. 
February, 2nd " " 28 
March, 3d " *' 31 
April, 4th " " 30 
May, , 6th " " 31 
June, 6th " " 30 

When any year can be divided by 4 without a remainder, 
it is called leap year, in which February has 29 days. 

1 . In 5 days, how many hours ! 
In days? In 7 days? In 8 days? 
In 10 days ? 

3. In 5 hours, how many min- 
utes? In 6 hours? InThours^ In 
8 hours? 



5, How many seconds are 
there in 1824 years ? 
Ans. 57561062400 seconds ? 
7. In 15yrs. 19 d. 11 h. 
37 m. 45 s.| how many sec- 
onds ? 

Ans. 475047465 seconds. 

9. What number of seconds 
are there in an astronomical 
or solar year, which is 365 d. 
5h. 4Sm. 51s.? 

Ans. 31556931 seconds. 



2. In 130 hours, how many 
days? In 144 hours? In 168 
hours? In 193 hours? 

4. In 300 minute, how many 
hours? In 360 m.? In 420 m»? 
In 480 m.? 

6. How many years art 
there in 5756 1062400 seconds? 
Ans. 1824 years. 

8. In 475047465 seconds, 
how many years ? 

Ans. 15 yrs. 19 d. 11 h. 
37 m. 45 s. 

10. What number of astro- 
nomical years are there in 
631138620 seconds? 

Ans. 20 yrs. 



CIRCUIiAR MBASURE. 

Art. 96* Circular measure is used in measuring circles, 
latitude and longitude, and in computing the revolution of 
the earth and other planets round the sun. Its denomina- 
tions are the circle, c. ; the sign, s.; the degree, •; the 
minute, ' ; and the second, ". 



TABLE. 



1 circle 
1 circle 
1 sign 
1 degree 
1 minute 



12 signs. 
360 degrees. 
30 degrees. 
60 minutes. 
60 seconds. 



1 sign 

1 degree 

1 degree 

1 minute 

1 second 



T^ of 1 circle, 
^s^of 1 circle. 
^ of 1 sign. 
jftfOfl degree. 
^ of 1 minute. 



MSDvanoH. 



n 



1. Id 9 signBy how naui^ d** 
ffiees? In 10 signs? In 11 signs? 
In 12 signs? 

3. In 9 minutes, how many 
seeoods? In 10 minutes? In 11 
minntes? In 12 minates? 

5. In 9 s. Id"" 25% how 

many minutes ? 

Ans. 17005 minutes. 
7. How many seconds in 
360 degrees ? 

Ans. 1296000 seconds. 



9. hk 990 degrees, how vmm 
signs? In 300°? In 330^1 1a 
360°? 

4. In 540 seconds, how man 
minntes? In 600"'? In 600*? 
790^? 



g 



6. In 17005 minutes, how 
many signs ? 

Ans. 9 s. 13» 25'. 
8. How many degrees in 
1296000 seconds ? 

Ans. 360 degrees. 



Art«57« MISCBIiliANBOUS MBASURBS. 



12 single things =ss 1 dozen. 
12 do2sen = 1 gross. 

12 gross =^ 1 great gr. 

144 dozen = 1 great gr. 



TABLE. 

24 sheets of paper s=: 1 quire. 
20 quires as 1 ream. 

2 reams s» 1 bundle. 

20 single things sss 1 score. 



1. In 9 dozen, how many single 
things? In 10 dozen? In 11 
dozen ? In 12 dozen ? 

3. In 5 quires of paper, how 
many sheets? In 6 quires? In 7 
quires? In 8 quires? 

5. In 9 score, how many 
ponnds? In 10 score? In 11 score? 
In 13 score? 



3. In 108 single things, how 
many dozen ? In 120 s. th. ? In 
132 s. th. ? In 144 s. th. ? 

4. In 130 sheets of paper, how 
many quires? In 144 sheets? In 
168 sheets? In 193 sheets? 

6. In 180 pounds, how many 
score? In 300 lbs.? In 330 lbs.? 
In 340 lbs.? 



BOOKS. 



A sheet 
A sheet 
A sheet 
A sheet 
12mo. 
A sheet 
A sheet 



folded in two leaves is called a folio, 
folded in four leaves is called a quarto, 4to. 
folded in eight leaves is called an octavo, or 8va 
folded in twelve leaves is called a duodecimo, or 

folded in eighteen leaves is called an ISmo. 
folded in twenty-four leaves is called a 24mo. 



n iiiimprifiiMf. 

Fm^cTteAii auissTi^ir* rir Rsviref ion. 

Art. 86. 1. In £75. 12s., how many dollars, at 6 ahil* 
lijogs each ?' 

2. How many spoons, weighing 2 ouiic^s 1^ peimy weighto 
each, can he made of a stirer tankard weighing 68 os. 16 
pwts. ? 

3. In 3 hoxes of Havana sugar, each containing 4 ewt. 
3 qrs. 14 Ihs., how many petrcels of 7 pounds each ? 

4. If it take 4 yards 2 quarters to make a suit of 
dories, what number of suits ean be made from 3S4 yards ? 

6. What number of times will a wheel, which is 16 feet 
6 inches in circumference, turn round in trarelling 42 miles ? 

6. What number of square yards of carpeting will be re- 
quired to cover a floor 18 feet in length, and 16 feet in 
breadOi ? {AxU fiO.) 

7. How many bricks will be required to pave a sidewalk 
24 feet in length, and 6 feet in breadth ; each brick being 8 
incheQ in length, and 4 inches in lH«adth ? 

8. If a piece of land, in the form of a parallelogram, is 
120 rods in length, and 90 rods in breadth, what number of 
acres does it contain ? 

9. What number of shingles will cover the roof of a house, 
which is 44 feet long, and 36 feet wide, with rafters 24 feet 
in length ; allowing each shingle to cover 24 square" inches? 

10. What number of cubic feet are there in a log of 
mahogany, which is twelve feet in length, 18 inches iu 
width, and 15 inches in depth? (Art. 51.) 

11. There are 4 piles of wood ; each pile is 48 feet in 
length, 4 feet in width, and 4 feet in height. What number 
of cords are there in the 4 piles ? 

12. What number of bricks will be required to build the 
walls of a house 44 feet long, 40 feet wide, and 20 feet high ; 
each brick being 8 inches long, 4 inches wide, and 2J inches 
thick ; the thickness of the walls to be 12 inches, and no 
deduction to be made for doors and windows ? 

13. A merchant wishes to ship 570 bushels of flax-seed, in 
casks containing 7 bushels 8 peeks each ; what number of 
casks will be required ? 

14. Suppose the number of inhabitants in the United 
States to be 20 million ; how long would it take you to count 
them, counting 12 hours each day, and at the rate of 50 in a 
minute? 

15. The sun is 96 millions of miles from the' earth, and a 
jannon ball flies a mile in 7 J seconds ; how long would a 
eannon boll bo, at that rate, in flying from the earthto the sun ? 



ASMnoH or coHPOONn fHmmaoL 



n 



A9PJTION OF COMOPOITND NUHBSBa^ 

AFt»A0. AikUrioti of Compittd Ntuabera is the method 
of finding th€ wmouat «f two or more sams or quamtafties, 

each of vhich is compofled of teif^inil denominations. 

The serera!! denominations of compound numbers may be 
tegeeriei Uke the different oiders of units in simple numbers, 
and the numbers of each denomination may be made the 
subject of a distinct ^^ni^ioii, the result of which may be 
uitad to the scsfc, and aa on through all the denomina- 

tiOQS. 



1. WhatistheamoaBteriE^. 
mB.aDd ^£9. lie.l 

I. iMes paid 4a. 6d. ftr a 
bMl[,£a. ed. fiir asbtejaad 1«. 
M. for a Mfe ; how bmicIi did he 
payforalloftfasnt 

5. What is the sum of 9 oa. 15 
pwts. and 10 oz. 17 pwts. ? 

7. The AmericaD eagle weighs 
10 pwts. le gis. ; the doUar, 17 
pwts. 4gr8. ; and the oeaC, 7 
pwts. *Wnat is the whole weigltt 
oftheScoins? 

9. Bottgiit 3 boxes of sogar; 
^^ 1 weighed 4 cwt. S ^. 14 
». ; No. », 4 «wt. i cnr. 7 lbs. ; 
^0* 3, 4 owt. 3419. What was 
the wlKde weight of the 3 bodies? 

II. If it takes 25 yds. 3 qis. of 
cwpeting to cover the floor of 
one room, and 24 yds. to cowr 
^ floor or another, how many 
y*nls wtil foe lequired for both f 

. IS. H a achoshaom is 96 It 6 
^* long, and 24 ft. 6 in. wide, 
wbat is the whole length of the 
^wo sides and two ends of the 
room? 

15. What is the sura of 15 jft. 
T^ia., 19 4k. 36 in., and 10 it 39 
i^esl 

17. PttvAaaed 9 logs of ma- 

*^<>gaQy; No. 1 measared 30 ft. 

{32iii.; No. 9, 25i». 1290 in. 

Bow many feet in the two loga? 

7 



t. WliaS is the aaiooal of Ifia. 
Od. aad 19a. Od. ? 

4. Paiohased 9 loada of hay; 
flio fint oost £^. 10a. ; the aao* 
end, £A, 16a. What was the 
whole cost of the 9 loadal 

6. What ia the amount of 10 
OB. 19 pwts. and 5 oz. 18 pwta. ? 

8. Purchased a silver pitcher 
weifl^g 15 oa. 17 parts., apd 6 
tembiers weighing 18 oz. l^ 
pwts. ; what was the weight of 
the whole puichasel 

10. Purchased 2 loads of hay ; 
the flrst weighed 18 owt. 3 qrs. 
14 lbs. ; the second, 17 ewt. 1 qr. 
91 lbs. What was the whole 
weight of the 2 loads? 

12. Purchased 9 pieces of sheet" 

ing ; the first measured 32 yds. 3 

qrs. ; the second, 30 yds. 1 qr. 

' What was the whole number of 

yards purchased ? 

14. A pieee of land is 69 rods 
ia length, and 40 rods in breadth ; 
how many rods of fence will be 
required to enclose this piece of 
land? 

10. What is the amount of 199 
a. 2r. 15 rods, and 115 a. 3r. 99 
sods? 

1^. Bought 2 loads of wood ; 
the first measuied 1 e. 3^ ft. ; the 
aacond, 1 c. 9i ft. How many 
cords are there in the 2 loads? 
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19. Purduaed S casks of wine ; 
the fint contained 35 gala. S qts, ; 
the second, 3d gals. 2 qts. Wliat 
number of gallons did I purchase 1 

81. Bought 2 casks of beer; 
the fkm contained 18 gab. 2 qts.; 
the second, 17 gals, 2 qts. How 
many gallons did I buy ? 

23. Purchased 25 bu. 3 pks. 
of com, 50 bu. 1 pk. of baney, 
and 24 bu. of oats; how many 
bushels of min did I purchase? 

25. Winiam was 9 yrs. and 
6 mo. old when he came to Bos- 
ton ; he has lived in Boston 7 yrs. 
and 6 mo. How old is Williaml 

27. What is the difBsreoce of 
htttude between Boston and St. 
Helena? The latitude of Boston is 
4SP 23f north, the latitude of St. 
Helena is 15° 55' south. 



90. PuxehaseddbuielsofTm- 
egar; the first contained 31 gtila. 
2 qts. ; the second, 30 ffals. 9 qts. 
How many gallons did I purchase ? 

22. Purdiased 2 cans of imlk ; 
the first contained 3 gals. 2 qts. ; 
the second, 2 nds. 3 qts. How 
much milk did 1 purchase? 

24. Bought 2 barrels of apples ; 
the first contained 2 bu. 3 pks. ; 
the second, 2 bu. 1 pk. what 
number of bushels did 1 buy? 

90. John's age is 15 yrs. and 
9 mo.; Heniy's a^ is 12 yrs. 
and 7 mo. What is the sum of 
their sffss? 

28. What is the difiference of 
longitude between Boston and 
Calcutta? The longitude of Boston 
is ir* 4f west, the longitude of 
Calcutta is 88° 28^0881. 



Art. 00. 29. What is the amount of £^. 17s. lid. ; 
£24. 13s. 9d. ; £36. 10s. 6d. ; £21. 15s. 7d. ; £17. 14s. 
6d. ; £15. lis. 5d. ; and £10. 10s. 2d. ? 

We first write down the several 
8ums» placing numbers of the 
same denomination under one 
another in separate columns. We 
then add the numbers of the 
lowest denomination, the amount 
is 46 pence, which are equal to 3s. 
lOd. ; we write the lOd. under 
the column of pence, and then 
add the 3s. with the numbers in 
the column of shillings. The 
amount of the numbers in the coluron of shillings is 93s., 
which are equal to £4. 13s. ; we write the 13s. under the 
column of shillings, and then add the £4 with the numbers 
in the column of pounds. The amount of the numbers in 
the column of pounds is £174, which we write under the 
column of pounds. The whole amount of the several sums 
is £174. 13s. lOd. 
From the mediod of finding the amount of the several 



£. 


8. 


d. 


47 


17 


11 


24 


13 


9 


36 


10 


6 


21 


15 


7 


17 


14 


6 


15 


11 


5 


10 


10 


2 



£174 13 10 Ans. 
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fRims of money, in the preceding qnestion, we deduce the 
following rnle. 

Rule. Write down ihe given sums or quantities ^ placing 
numbers of the same denomimition under one another , in 
separate columjis. 

Adi the numbers of the lowest denominationy and change 
the amount to the next higher denomination^ by dividing it 
by so many of the same denomination as are eqtud to a unit 
of the next higher ; write the remainder under the column^ 
and add the quotient with the numbers of the next higher 
denomination. 

Add the numbers of each succeeding higher denomination 
in the same manner, and write down the whole amount of the 
highest denomination. 

30. What is the amount of £47. 148. Ti^d. ; £52. 5s, ^d. ; 
£60. Os. lid. ; £39. 19s. Id.; and £40. 4s. GJd. ? 

Ans. £240. 4s. 6^d. 

31. A man's real estate is worth £4750. 14s. 6d. ; his 
personal property amounts to £2600. ISs. 4d. ; and he has 
debts due him amounting to £500. 15s. lOd. What is the 
whole amount of his property ? Ans. £7852. 3s. 8d. 

32. A gentleman's farm is valued at £2958. 16s. lOd. ; 
he has a ship which is worth £2309. 6s. 8d. ; he has notes 
amounting to £812. 8s. 9^d. ; and he has cash to the amount 
of £408. 12s. Ifd. What is the whole amount of his prop- 
erty ? Ans. £6489. 4s. 5{d. 

33. Purchased a silver tea-pot, weighing 23 oz. 17 pwts. 
11 grs.; a sugar-bowl, weighing 8 oz. 13 pwts. 19 grs.; a 
cream-pitcher, weighing 5 oz. 11 grs.; six cups, weighing 18 
oz. 18 grs.; twelve table-spoons, weighing 27 oz. 9 pwt45.; 
and twelve tea-spoons, weighing 9 oz. 15 pwts. 14 grs. 
What was the weight of the whole ? 

Ans. 92 oz. 17 pwts. 1 gr. 

34. Purchased 4 hogsheads of sugar, weighing as follows : 
No. 1, 12 cwt. 3 qrs. 17 lbs.; No. 2, 12 cwt. 1 qr. 14 lbs.; 
No. 3, 11 cwt. 2. qrs. 21 lbs.; No. 4, 10 cwt. 3 qrs. 24 lbs. 
What was the whole weight of the 4 hogsheaas ? 

Ans. 47 cwt. 3 qrs. 20 lbs. 

35. Bought 4 pieces of cloth ; No. 1 measured 38 yds. 2 
qrs. 3 na. ; No. 2, 37 yds. 3 qrs. 2 na. ; No. 3, 36 yds. 1 qr. 
2na.; No. 4, 35 yds. 3 qrs. 3 na What was the whole 
number of yards purchased ? Ans 148 yds. 3 qrs. 2 na. 



7S Awrnujf of coivoitiid mobihbbs. 

38. A k4y puiHthaied 33 yds. a c^. (^ sbeeting ; 31 yds. 

1 qr. of shirting ; 14 yds. 2 qrs. of linen ; and 6 yds. 2 qr$. 
of cambric. What was the total number of yards pur- 
chased? Ai». 85 yuFds. 

37. An ironmonger sold 94 tons 15 cwt. 3 qrs. of iron to 
one man ; 75 tons 12 cwt. 2 qrs. to another ; 64 tons 10 cwt 

2 qrs, 7 lbs. to another ; and 45 tons 1 qr. 21 lbs. to another. 
What number of tons did he sell ? 

Ans. 279 1. 19 cwt. 1 qr. 

38. What is the sam of 145 m. 3 fur. 25 rds.; 96 m. 4 
fur. 15 rds.; 88 m. 5 fur. 30 yds.; 54 m. 2 fur. 10 rds.; and 
106 miles? Ans. 491 miles. 

39. A man has 4 farms ; the first contains 420 a. 2 r. 
25 rda.; the second, 375 a. 1 r. 15 rds.; the third, 280 a. 

3 r. 35 rds. ; and the fourth, 123 a. r* 5 rds. What is the 
whole number of acres in the 4 farms ? Ans. 1200 acres. , 

40. Purchased 4 sticks of timber J No. 1 contained 37 ft. 
432 in.; No. 2, 35 ft. 864 in.; No. 3, 33 ft. 1296 i<i.; No. 
4, 32 ft. 864 in. What was the whole number of feet pur- 
chased ?* Ans* 139 cable feet. 

4L Sold 4 hogsheads of molasses ; the first eontatned' 106 
gals. 2 qts. ; the second, 110 gals. 3 qts. ; the third, 1 12 gals. 
1 qt. ; and the fourth, 118 gals. 2 qts. What was the whole 
quantity sold ? Ans. 450 gallons. 

42. Purchased 74 hhds. 37 gak. 2 qts. of beef at one 
time ; 45 hhds. 41 gals. 3 qts. at another ; 34 hhds. 15 gals. 
1 qt. at a third ; and 17 hhds< 15 gals, at a fourth. What was 
the whole quantity purchased ? 

Ans. 172 hhds. 1 gal. 2 qts. 

43. A farmer raised 200 bu. 2 pks. ^ wheat; 175 bu. 
3 pks. of rye ; 320 bu, 1 pk. of corn ; and 225 bu. ^ pks. of 
oats. What was the whole quantity of grain raised ? 

Ans. 922 bushels. 

44. From the first discovery of America by Columbus to 
the settlement of Plymouth, in Massachusetts, was 128 yrs. 
1 mo. 30 da. ; from the settlement of Plymou^ to the decla- 
ration of independence, 155 yts. 6 m. 13 da.; from the 
declaration of independence to July 4th, 1847, 71 yrs. How 
long was it from the discovery of America to July 4th, 1847 ? 

Ans. 354 yrs. 8 mo. 12 da. 

45. What is the breadth of the torrid 2one, which extends 
from the tropic of Cancer, in 23** 28' north latitude, te the 
tropic of Capricorn, in 23^ 28' soQth latitude ? 
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SUBTRACTION OP COMPOUND 

NUMBERS. 

Art* 91 • Subtraction ioF Compound Numbers is ibe 
metiiod of finding the difference between any two sums or 
quantities, each of which is composed of several denomina- 
tions. 

The subtraction of compound numbers is performed in the 
same manner as the subtraction of simple numbers, with the 
exception of the number which it is necessary to add to the 
upper number of any denomination, whenever the lower 
number exceeds the upper. 



I. James had 7s. 6d., and has 
paid 3s. 9d. of it for a kmfe ; how 
much money has he left! 

3. From 9 oz. 10 pwtB. take 
5 OK. 15 pwts. 

5. From 5 lbs. 4 S , take 3 lbs. 
8S. 

7. From 2 cwt. take 3 qrs. 

14 lbs. 

9. From 95 yds* take 15 yds. 
3 qrs. 

II. From 35 m. take 5 for. 
25 rods. 

13. From 36 ft. take 17 ft. 
72 in. 

15. From 31 gals. 2 qts. take 

15 gals. 3 qts. 

17. From 5 bar. ei beer take 
25 gals. 3 qts. 

19. From 10 bu. take 5 bu. 
2pks. 

21. From 5 days take 15 h. 
40 m. 

23. From 45'' take U^" 30". 



2. Mary has 158. 6d.; Jane has 
12s. 8d. How much more money 
has Mary than Jane t 

4. Subtract 4 lbs. 5 OK. 10 pwts. 
from 10 lbs. 

6. Subtract 2 B, 15 grs. from 
5 3 , 10 grs. 

8. Subtract 17 cwt. 3 qrs. from 
5 tons. 

10. Subtract 18 yds, 3 qrs. 
from 36 yds. 1 qr. 

12. Subtract 9 fk. 6 in. from 
5rds. 

14. Subtract 74 a. 1 r. 20 rds. 
from 150 a. 

16. Subtract 29 gals. 2 qts. 
from 2 hhds. 

18. Subtract 46 gab. 2 qts. 
from 5 l^ids. 

20. Subtract 3 pks. 5 qts. frrom 

5 bu. 

22. Subtract 3 w. 5 d. from 

6 mo. 

24. Subtract 44'' 25" from 90^. 



Art. 63. If £41. 15s. 4d. Iqr. be taken from £76. 12s. 

6d. 3 qrs., what will be the remainder or difierence ? 

We first write down the greater 

£. s. d. qrs. sum, £75. 12s. 6d.2qrs.; we then write 

75 12 6 2 the less sum, £41. 15s. 4d. Iqr., under 

41 15 4 1 the greater, |^ing those numbers 

which are of me same denomination 

Ans. 33 17 2 1 under each other. We then begin 

with the lowest denomination, and 

fake 1 fkrthing from 2 farthings, the remainder is 1 farthingi 

7# 



vjIli^ jwe write tt^er the faj^iiffE^ Wfi then ti^e 4.pei|ce 
Jmn 6" pence, tlie remainder is, 2 pence/ wtich we write 
under the pence. Ais we caniioi taVe 15 shillings from 12 
diSUings, w£ oM 20 shillings^ which are eq!ual'.t& 1 p9i|bd, 
to the J2 skillingB, the Aoibunt is 32'shilling8 ; we thea take 
Uie 15 shillings froin 32 shiUingSi the remainder is 17 shilr 
lings, which we write under the shillings. We next add 1 
pound t04 41 fMmnds, the ambunt 18.42. pounds, which we 
subtriEict froia 75 poUndsV the leinainder is 33 pounds, which 
we write under «lhe.pouiHis. Th^ whole remaihd'er or differ- 
ence is £33. I7b. 2d. l^pr. ^ > > . 

By adding 20s. to the 12s. of the* greater shm, and Jl^l to 
the £41 of i^e, less sum, we have added the same amount to 
dachV cotfsMiie'ntl^^ tWij (^ifuttence i$, nbt^ ^IteredV Ffom 
tie &6ye iliiisfratiph yye dSi^ce the following nile for sub- 
traction of compound lumbers. 

^ Rule, .^rite dx^ i^ ^eat^r mm or qwMtfhlJ tTl&fi 
toriteif^ tes^ mm of mw^wy ^^ ttii greatetyptacih^ tHose^ 
7^u'mh&^^ ^tohich are of the same denomination directly under 
each other, , . 

Begin witk the kndist dendndnaihnt and. take the' lower 
number of each deridmifidtiont in mccessionyfrom the upper, 
ffiiivyriie e&cli riifiiAnJder ihjA^r its re^iiSctive dhidniination. 

/Whenever t^he lower mimbet of any denomintUion^dr 
than the upper, did so many firms of tKe s&me denomindiion 
tp^tfieupp^ rmmher a^ areiqtuUtq a pmt ^^thejieitt higher, 
suStract ihe lower pgmher from the amount, write tJie, 
remaindir underneath^ then add a umf I0 the hwer iiuifihef 
of the next higher denbThinoiion Before it is mbtroeted. 

28. A man borrowed ,^6Q\ lOs. 6dl, and has paid 425. 
189, 9d. ; how much remains unpaid ? Ans. £84... Its. 9d. 

26. A merchant sold ffood^ to the amount of £136. 158w 
ear. Sqfs.; ^d tair ifecSVed in j^ynient £S0. l8s. 9d, 
3qrp. ; hpw puch remans due ? ^ns. £85. 16s. gd. S^rs. 

27. A m?ipl .purchase^ & jBaucm for £1250; ,^e lias' paid at 
ooe time _^50,,r0si, at ainoiher, £2^0. iSs. How much 
rema^ins unpaidl . a , . , . ^ . .-. Ana. £24a 15s. 

,^. From.JS lbs. 2 oz^^S pwta. & giS; ta^e 19 lbs. 8 oz 
^^W^A ^. &?' A. » A fi A^ ^.K)s,r5 04 7 pwts. 2b grs. 

^?M^^iA ^^m^ Pf f ^§F weighmg 12 cwt. 1 qr. 
and sola 7 cwt. 2 qrs. of Jt;^ w^at. ^quagf^yj^em^ina 

Ans. 4 cwt. y qrs. ti lbs. 




^^31. ^A |Bf rcbant jpuf^h^sed 15^ yds. 2 qrs. of br9adclatbf 
andf has sold' 6S yds. 3 qrs* of it; how many yards Hisls he 
remaining unsold ? Ans. 97 yds. 3 qrs. 

^.32. The .distance £^dm Boston to Albahy b/ railroad is 
20Q ihiies, from. Boston to Worcester it is 44 miles ; what 
is the disdEince from Wohsester to Albany ? Ans. 156 miles. 

33. A man, who owned a farm containing 325 a. 2 roods, 
gave his' son 150 a. 1 r. 25 idh. ; how many acres had he 
remaining? Ans. 175 a. r. 15 rds. 

. 34, A man purchased 275 cords of wood, and has sold 
115 cords and 64 cubic feet of it; what quantity, remains 
unsqld?. ,.. Ans. 159 cords, 64 feet. 

35! From a pipe of wirie containing 126 gallons, 31 gal.. 
2 qts. 1 pt. liave leaked out ; how n^uch ^qemains in the pipe ? 

..y, Ans. 94 gals. 1 qt. 1 pt. 

3d. A merchant purchaSsd 1500 bushels of Indian com, 
£xii Ms ioV& 750 h\X\ 3 pks. of iX; HrhoX ntiYnber of bushels 
has .he Left ? Ans. 749 bu. 1 pk. 

^ Si. .WaiBai^" i§4^ yrs, 9 mo, a^tf 15 d. old, Henry is 12 
yrs. TO' mo. and 25 J. old; what is the difference of their 
ages ? Ans. 2 yrs. 10 mo. 20 days. 

When tixne is eiq)re8Bed in yea^, caiepdar months, and days, the 
differeitce of time between any two dates may be found by subtractp- 
iii^ ^he fbhner date f^m Uie latter, observing to nlimber tne months 
in' their oi^der. 

38. , A gave J& hii nofe, dated August 21st, 184^ ; the 
note wa^ paid May 4th, 1^^. fiow long was the note on 
interest? 

j. ^ , yra. TOO. d. 

Latter date, 1845 4 4 
Fohner date, 1844 7 2t 

8 14 Ans. 

39. The United Staies declared war against Great 
Britain, June; 18th, 1^12, a treaty of peace was signed 
December 24tli, 1814; how long did the war continue ? 

Aiis. 2 yrs. 6 mo. 6 days. 

40. The la^udb (jf LoVidon is 51* 32' nbrth, the latitude 
of Boston^ is ^^,^[ npr^h ; what is the difl^rence of latitude 
between, the ^w6 jjlaces I ^ ^. Ans. 9® 9'. 

. . 4l. JXhe Ipngituae ot Wiasbmgion is 77® 43' west from 
Crreenwich, the Jongitude of Boston. is 71** 3' west; what is 
tile difFerence of longitude befWeen ^e two cities ? 

Ans. 6^ 40>. 
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MULTIPLICATION OP COMPOUND 

NUMBERS. 

Art. C3« MULTIFUCATION OF CoKPOUNI^ NUMBEHS is 

the method of repeating any given sum or quantity, which is 
composed of two or more denominations, any required num- 
ber of times. 

Multiplication of compound numbers is performed by raul« 
tiplying the number of each denomination in succession, 
begmning with the lowest, and changing each product to the 
next higher denomination. 



I. If 1 yard of cloth cost 28. 
6d., what will 3 yards cost? 

3. What will 5 bushels of ap- 
ples cost, at 4s. 9d. a bushel ! 

5. If 1 yard of broadcloth is 
woith £l. 158., what are 8 yards 
worth? 

7. What is the weight of 9 
silver cups, each weighing 3 oz. 
10 pwts. ? 

9. If a piece of doth measures 
10 yards 3 qrs., bow many yards 
are there in 1 1 such pieces ? 

II. What number of acres are 
there in 4 fields, each containing 
12 a. 3 roods? 

13. Purchased 6 kegs of* mo- 
lasses, each keg containing 10 
gals. 2 qts. ; how many gallons 
did I purchase ? 

15. In 9 barrels of apples, each 
containing 2 bu. 1 pk., how many 
bushels? 



2. If 1 pair of shoes cost 4s. 
3d., what will 4 pair cost ? 

4. What will 6 bushels of 
wheat cost, at 7s. 6d. a bushel ? 

6. If 1 cwt. of sugar is worth 
£2. 5b., what is the value of 7 
cwt.? 

8. What is the weight of 10 
barrels of flour, each weighing 1 
cwt. 3 qrs. ? 

10. in 1 rod there are 10 ft. 
6 in. ; what number of feet are 
there in 12 rods? 

12. In 5 piles of wood, each 
containing 10 cords 4 feet, how 
many cords ? 

14. Purchased 8 cans of milk, 
each can- containing 2 gals. 2 qts. ; 
what number of gallons did I pmy 
chase? 

16. If a man walks a mile in 
12 m. 10 sec., how long will it 
take him to walk 12 miles ? 



Art. 64. What will five yards of broadcloth cost, at £1. 
3s. 6d. 3qrs. a yard ? 

If one yard is worth £1. 3s. Od-^ 
3 qrs., 6 yards are worth 5 times £1. 
3s. 6d. 3 qrs. 

We first write down the price' of 1 
yard ; we then write 6, the number of 
yards, under the lowest denomination. 
We begin with the lowest denomina- 



£ s. d. qrs. 
13 6 3 
5 

Ans. 5 17 9 3 



tion; and multiply the 3 farthings by 5, the product is 15 far- 
things, which we change te pence by dividing by 4; we write 
down the remainder, 3 farthings, and reserve the quotient, 3 
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peoce. We theft nraltiply die 6 pence by 5t the product if 
30 peace, and 3 pence whiek we feserved are 33 pence, 
wbkk we ckange to shdlliiifs by dividing by 12 ; we write 
down (he remainder, 9 pence^ and resenre the quotient, 2 shil* 
Hngs. We then maltiply the 3 shillings by 5, the product is 
15 shillings, and 2 shillings which we reserved are 17 shil- 
lings; as 17 shillings are not equal to 1 pound, we write 
them under the 3 shillings. Lastly, we naukiply the 1 pound 
by 5t the product is £5, whidi we write underneath. The 
total product, or answer, is £6, 17s. 6d. Sqrs. Hence, the 
following rule for mukipUoation of compound numbers. 

RtTLfi. Write down the given sum or quantity for a mtd' 
tipHcand; then ttfrite the midtipHer imder the lowest denomi" 
nation of the mtdtipiicaTid, 

Mulflply the number cfthe lowest denofnination hy the intU' 
tiptier; then change the product to the next higher denomino' 
tion by dividing it by so many of the same denomination as 
are equal to a unit of the next higher; write down the re- 
mainder, and add the qtiotient to the product of the next 
higher denomination. 

Muttipty the number of each succeeding denomination in 
the same manTier, and write dawn the whole product of the 
highest denomtTUOion. 

17. What is the value of 9 yards of linen, at 5s. 3d. f ' 
yard ? ^ Ans. £2. 7s. 3d. 

18. What will 12 barrels of apples cost, at Ss. 9^. a bar- 
rel ? Ans. £6. B&. 6d. 

19. Purchased 6 silver cups, each weighing 2 oz. 15 pwt. 
10 gr, ; what was the weight of the whole ? 

Ans. 16 oz. 12 pwts. 12 grs. 

20. Bought 5 loads of hay, each weighing 18 cwt. 3 qrs. 
14 lbs. ; what was the whole weight of the 6 loads ? 

Ans. 4 t« 14 cwt. 1 qr. 14 lbs, 

21. Porciuuied 6 pieces of cloth, each measuring 25 yds. 
1 ^. 2 B. ; what was the whole number of yards purchased ? 

Ans. 152 yds. 1 qr. 

22. If a railroad car runs uniformly at the rate of 18 m. 
4 fur. 20 rods in an. hour, what distance will it run in 8 
hours ? Ans. 148 ra. 4 fur. 

23. There are 9 fields, each of which contains 12 a. 2 r. 
25 rods ; how many acres are there in the whole ? 

Ans. 113 a. 3 r. 25 rods. 

24. In 10 piles of wood, each containing 15 cords 64 cubic 
^^t, how many cords ? Ans. 155 cords. 
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25. In 9 hogsheads of molasses, each containing 115 gal- 
lons 2 quarts, how many gallons ? Ans. 1039 gals. 2 qts. 

26. If a milkman sells 40 gals. 2 qts. of milk each day, 
how much will he sell in 7 days ? Ans. 283 gals. 2 qts. 

' 27. If an acre of land produces 40 bu. 2 pks. of Indian 
corn, how many bushels will 11 acres produce ? 

Ans. 445 bu. 2 pks. 

28. The earth performs its annual revolution round the 
sun in 365 days, 5 h. 48 m. 51 sec. ; in what time will it per- 
form 5 revolutions ? Ans. 1826 d. 5 h. 4m. 15 sec. 

29. What will 25 bushels of wheat come to, at 76. 6d. a 
hushel ? Ans. £9. 7s. 6d, 

30. What -will 35 tons of iron cost, at £24. 15s. 6d. a ton? 

Ans. £867. 2s. 6d. 

31. If it take 3 yds. 3 qrs. of broadcloth to make 1 suit of 
clothes, how many yards will be sufficient to make 40 suits ? 

Ans. 150 yds. 

32. How much wheat will be sufficient to make 96 bar- 
rels of flour, allowing 4 bu. 3 pks. to make a barrel ? 

Ans. 456 bushels. 

33. A ship-builder purchased 12 sticks of timber, each stick 
containing 75 feet 144 inches ; what was the whole amount 
purchased? Ans. 901 cubic feet. 

34. A house-wright purchased 36 pine boards, each meas- 
uring 17 feet 36 inches; what number of feet did he purchase? 

Ans. 621 square feet. 

35. A trader purchased 4 bales of shirting; each bale con- 
tained 25 pieces, and each piece measured 32 yds. 3 qrs. 
What number of yards did he purchase ? 

Ans. 3275 yards. 

36. A grocer purchased 56 casks of raisins, each weighing 
1 cwt. 2 qrs. 12 lbs. ; what is the whole weight of the 56 
casks ? Ans. 90 cwt. 

37. A planter sold 72 hogsheads of tobacco, each contain- 
ing 12 cwt. 3 qrs. ; what was the weight of Uie whole quan- 
tity? Ans. 918 cwt 

38. A southern planter sold 108 bales of cotton, each 
weighing 4 cwt. 3 qrs. 14 lbs. ; what was the weight of the 
whole quantity ? Ans. 526 cwt. 2 qrs. 

39. A merchant purchased 144 casks of rice, each cask 
containing 4 cwt. 2 qrs. 14 lbs.; what number of hundred 
weight did he purchase ? Ans. 666 cwt. 

40. If an acre of wheat produce 24 bushels 3 pks., what 
number of bushels will 1^ acres produce? Ans. 3267 bu. 
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DIVISION OF COMPOUND NUMBERS. 

Art. 6S» DnnsaoN of Compound Numbers is the method 
of finding any required part of any given sum or-quantity^ 
which is composed of two or more denominations. 

Division of compound numbers is performed by dividing 
the number of each denomination in succession, beginning 
Tvith the highest, and reducing each remainder to the next 
lower denomination. 



I. K 3 yards of cloth cost 7s. 
6d., what will 1 yard cost? 

3. If 5 bushels of apples are 
worth jE^ 1 . 3s. 9d. , what is 1 bushel 
worth? 

5. If 8 yards of broadcloth are 
worth £14, what is 1 yard worth ! 

7. Purchased 9 ttlver cups, 
weighing 31 oz. 10 pwt.; what 
was the weight of each cup t 

9. Purchased 11 pieces of doth, 
ineasuring 118 yards 1 qr.; what 
was the length of each piece? 

II. In 4 pieces of land of equal 
size there are 51 acres; how 
many acres are there in each 
piece? 

13. Purchased 63 gallens of 
molasses, and had it put into 6 
kegB of equal size ; what quantity 
did each keff contain? 

15. Purcnased 20 bu< 1 pk. of 
apples, and put them into 9 bar- 
rels ; what quantity did each bar- 
rel contain ? 



2. If 4 pair of shoes be worth 
178. y what ia I pair worth? 

4. If 6 bushels of wheat are 
worth £2. 15s., what is 1 bushel 
worth? 

^ 6. If 7 cwt. of sugar is worth 
J^15. 15s., what is 1 cwt. worth? 

8. Bought 10 barrels of flour, 
containing 17 cwt. 2 qrs.; hOw 
much did each barrel contain? 

10. In 12 rods there are 198 
feet; what number of feet are 
therein 1 rod? 

12. In 5 piles of wood, each 
of the same size, there are 50 
cords 4 feet ; how many cords are 
there in each pile ? 

14. Bought 20 gallons of milk, 
and put it into 8 cans of equal 
size ; what quantity did each can 
contain? 

16. If a man walks 12 miles in 
2 hours 26 minutes, in what time 
does he walk one mile ? 



Art* 68« If 5 yards of broadcloth are wordi £S. Is. 
lOj-d., what is the value of 1 yard ? 

One yard is worth one fifth as much as 5 yards ; therefore, 
dividing the price of 6 yards by 5, the quotient is the value of 
1 yard. 

.We first write down the price 
of 6 yards, £8. Is. lOd. 2qr8., for a 
dividend ; and then write 5, the 
number of yards, at the left, for a di- 
visor. Then one fifth of £8 is £1, 
which we write under the £8, and 



£ 

S)8 



s. 
1 



d. qr. 
10 2 



Ans. 1 12 4 2 
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£3 remain. £3 are eqaal to 60b., and Is. are 61s.; one fiitti 
of 91$, is 18s.» which we write under tb« Is., wod is. reaalns. 
Is. is equal to 12d., and lOd. are 22d. ; one fifth of 22d. is 4d., 
wkieli we write wider the lOd., and 9d. remcttn. 81. are 
equal to'Sqrs., and Sqrs. are lOqts.s one fifth of lOqrs. ie 
2qrs., which we write under the dqrs. The TaHie of ene yard 
is £1. 12s. 4d. 2qr8. 

From the abore iilustration we derive liie foRewiiig rule for 
the division of compound ttumbers. 

Rule. Divide the number of each denommation in succes- 
eien, beginning with the highest t and write each fWftient ujider 
its respective denomination. 

Whenever there is a remainder, reduce it to the next lower 
denomination^ by multiplying it by so maivy of the next lower 
denomination as are eqwd to a unit of the higher; to the pro- 
jduet add the number if the lower detwminationj if any; these 
divide their sum as before directed. Whenever tie divisor is 
mdre than 12, and net the product ef two or more feKtors, 
divide as directed in long division, and write the several quo- 
tients in their order, c^t the right of the dividend, 

17. If 9 yards of linen are worth £S. Ts. 8d., what is the 
ralue of one yard ? Ans. 5s. 3d. 

18. Purchased 12 barrels of apples for £5. 5s. 6d.; what 
was the cost of each barrel ? Ans. 8s. 9^. 

19. Bought 6 stiver cupft, weighiaf 16 oa. 18 pwt. 12 gr.; 
what was the weight of each cup^ 

Ans. 2 oz. 15 pwt. 10 grs. 

20. Purchased 5 loads of hay, weighing 4 t. 14 cwt. 1 qr. 
14 lbs.; what was the weight of each load ? 

Ans. IS cwt. 3 qrs. 14 lbs. 

21. Bought 6 pieces of cloth, measuring 152 yds. 1 qr.; 
what was the length of each piece ? ^ 

Ans. 25 yds. 1 qr. 2 na. 

22. If a railroad car runs 148 m. 4 fur. in 8 hours, what 
distance does it run each hour ? 

Ans. 18 m. 4, fur. 20 rods. 

23. A farmer purchased 113 a. 3 r. 95 rods of land, and 
divided the whole quantity into 9 fields of equal size ; what 
quantity did each field contain ? Ans. 12 a. 2 r. 25 rods. 

24. Purchased 165 cords of wood, and had it corded in 10 
ranges, each of the same length and height; what quantity 
of wood did each range contain t Ans. 15 cords 64 c. feet. 
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25. Purabaaed 9 hogthemim of molaBMS, contuiiiiig 1039 
gals. 2 qts.; what quantity cIM eadi hogshead contain ? 

Ans. 115 gab. 3 qts. 

26. In 7 days, a milkman sold 2S3 gab. 2 qts. of milk ; 
what number of gallons must h^ have sold each day ? 

Ans. 40 gals. 8 qts. 

27. A farmer raised 445 bu. 2 pks. of Indian corn on 11 
acres of land ; what was the product of each acre ? 

Ans. 40 ba. 2 pks. 

28. The earth performs 5 revolutions round the sun in 
1826 d. 5 h. 4 m. 15 sec. ; in what time does it perform one 
revolution ? Ans. 365 d. 5 h. 48 m. 51 sec. 

29. Purchased 29 bushels of wheat for £9, 7s. 6d«; what 
was the Value of each bushel ? Ans. 78. 6d. 

30. A merchant purchased 35 tons of iron, for which he 
paid £867. 9s. 6d.; what was the value of each* ton ? 

Ans. £24. 15s. 6d. 

31. A tailor purchased 150 yards - of broadcloth, from 
which he made 40 suits of clothes; what number of yards 
did each suit contain ? Ans. 3 yds. 3 qrs. 

32. A miller manufactured 96 barrels of flour from 456 
bushels of wheat ; what number of bushels did it require to 
make each barrel I Ans. 4 bu. 3 pks. 

33. A merchant purchased a cargo of coal, containing 56 
tons, for which he paid £100. 16s.; what did it cost him a 
ton ? Ans. £1. 16s. 

34. A manufacturer sold 67 yards of broadcloth, for which 
he received £92. 2s. 6d.; at what price did he sell it a yard ? 

Ans. £1, 7s. 6cl. 

35. A ship-builder purchased 12 sticks of timber of equal 
size, measuring 901 cubic feet ; what number of cubic feet 
did each stick contain ? Ans. 75 feet 144 inches. 

36. A house-wright purchased 36 pine boards of equal 
size, measuring 621 square feet ; what number of square 
feet did each board contain? Ans. 17 feet 36 inches. 

37. A trader purchased 4 bales of sheeting, each bale 
containing 25 pieces of equal length ; the whole number of 
yards purchased was 3275. What number of yards did each 
piece contain ? Ans. 32 yds. 3 qrs. 

38. A planter sold 72 hogsheads of tobacco, each contain- 
ing the same quantity; the whole quantity weighing 918 
cwt. What quantity did each hogshead contain ? 

Ans. 12 cwt. 3 qrs. 

8 



86 PRACTICAL auEsrtons in compound nuubebs. 

PRACTICAIf 4iUB8TIO]r8 IK COMPOUND 

HUMBBRS* 

Art* 67* !• Purchased 12 yards of Irish linen, at 4s. 
6d. a yard ; and 5 yards of linen cambric, at 6s. 9d. a yard. 
What was the amount of my purchase ? 

2. Bought 6 silver table-spoons, weighing 1 oz. 15 pwt. 
each ; and 12 tea-spoons, weighing 18 pwt. 6 grains each. 
What was the whole weight of the two kinds of spoons ? 

3. A grocer purchased of one dairyman 16 cwt. 3 qrs. 
14 lbs. of cheese ; of another, 12 cwt. 2 qrs. 21 lbs j of 
another, 10 cwt. 1 qr. What was the quantity purchased ? 

4. A merchant purchased 67 cwt. 3 qrs. 14 lbs. of sugar ; 
he sold 24 cwt. 1 qr. 7 lbs. to A ; and 15 cwt. 2 qigs. 21 lbs. 
to B. What quantity has he remaining unsold ? 

5. A merchant purchased 25 pieces of cotton shirting, each 
piece containing 32 yds. 3 qrs.; he has since sold 12 pieces. 
What number of yards has he remaining unsold ? 

6. A gentleman purchased a farm, containing 325 acres; 
he has since sold a wood-lot, containing 17 acres 25 rods, to 
A ; and has given his son 125 acres 2 roods. What num- 
ber of acres has he remaining ? 

7. A tailor purchased 4 pieces of broadcloth ; each piece 
measured 42 yards 3 qrs.; what number of suits of clothes 
can there be made from the 4 pieces, allowing 3 yds. and 3 
qrs. to make a suit f « 

8. A wood-wharfinger purchased a cargo of wood, and had 
it piled in 8 equal ranges ; each range contained 6 cords, 4 
feet of wood, and 8 cubic feet. What was the whole number 
of cords purchased ? 

, 9. A silversmith melted 21 oz. 3 pennyweights of old sil- 
ver, which he manufactured into 12 spoons of equal size; 
what was the weight of each spoon ? 

10. A farmer raised 457 bushels 2 pecks of potatoes, which 
he carried to market in 15 loads of equal siz^ ; what number 
of bushels did each load contain ? 

11. A farmer picked 312 bushels 2 pecks of winter apples, 
which he put into barrels holding 2 bushels 2 pecks each ; 
what number of barrels were required ? 

12. A merehant purchased 25 boxes of sugar, each weigh- 
ing 4 cwt. 2 qrs. 14 lbs.; what was the quantity purchased ? 

13. A speculator purchased a tract of land, containing 25 
acres 3 roods and 5 rods, which he has divided into 125 house- 
lots of equal size ; what quantity of land does each lot con- 
tain? 
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DSFIXITIONS OF ARITHMETICAI^ TIBRM8* 

Art* 08* An integer is any whole number ; as 1, 5. 

A measure of a number is any number that will diyide it 
without a remainder ; thus, 3 is a measure of 9. 

A common measure of two or more numbers is any number 
that will divide each of them without a remainder ; thus, 4 is 
a common measure of 12, 24, and 36. 

The greatest common measure of two or more numbers is 
the greatest number that will divide each of them without a 
remainder ; thus, 12 is the greatest common measure of 12, 
24, and 36. 

A multiple of a number is a number that can be measured 
by it ; thus, 9 is a multiple of 3. 

A common multiple of two or more numbers is a number 
that can be measured by each of them ; thus, 16 is a common 
multiple of 2, 4, and 8. 

The least common multiple of two or more numbers is the 
least number that can be measured by each of them ; thus, 8 
is the least common mliltiple of 2, 4, and 8. 

Even numbers are those numbers which can be measured 
by 2 ; thus, 4, 6, and 8, are even numbers. 

Odd numbers are those numbers which cannot be measured 
by 2 ; thus, 3, 5, and 7, are odd numbers. 

A prime number is a number which can only be measured 
by a unit, or by the number itself; thus, 1, 2, 3, 5, 7, 11, 13, 
17, 19, 23, 29, 31, kc^ are prime numbers, each of which can 
only be measured by a unit, or by itself. Two numbers are 
prime to each other when a unit is the only number that 
will measure both of them ; thus, 4 and 5 are prime to each 
other. 

A composite number is a number that can be measured by 
two or more numbers, each of which is greater than a unit ; 
thus, 4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22, 24, 25, 26, 
27, 28, 30, &c., are composite numbers, each of which can be 
measured by two or more numbers greater than a unit. 

A prime factor of a number is a prime number that will 
measure it ; and all the prime factors of a nuijber are all the 
prime numbers that will measure it ; thus, 3 is a prime factor 
of 15, and 3 and 5 are all the prime factors of 15. 

A component factor of a number is a composite number that 
will measure it, and all the component factors of a number are 
all the composite numbers that will measure it ; thus, 4 is a 
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component factor of 24, and all the component factors of 24 
are 4, 6, 8, 12, and 24. 

All the different factors of a number are all the different 
prhne and composite nambers that will mea'sure h ; dHis, all 
the different factors of 24 are 1, 2, 3, 4, 6, 8, 12, and 24. 

The aliquot parts of a number are all the numbers that 
will measure it ; thus, the aliquot parts of 12 axe I, 2, 3, 4, 6, 
and 12. 

Every composite number is equal to the product of all its 
prime factors ; thus, all the prime Actors of 30 are 1» 2, 3, 5 ; 
and 1X2X3X5 = 30. ^ 

All prime numbers, except 2 and 5, have 1, 3, 7, or 9, m the 
place of units. 
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▲ NAliTSIS OF iriTMBIBKS AJTD THBSIR 

FACTORS* 

Art. 69* Every number is either a prime number, or it 
Is a composite number. 

The number 1 is an original prime number, and is a factor 
or measure of every other Ilumber^ and its correspo&dmg fee- 
tor is the number itself. 

The number 2 is the Only eten prime nmnber, because it is 
a factor of every second or eren number, and its corresponding 
factor must be the half of the number ; hence, we are surs 
that one half of the naturaf s^i^ of numbers are composite 
numbers. 

Whenever we divide an odd number by 2, there is always 
iin odd 1 remaining; but if we divide ever so many even num* 
hers by 2, there is not an odd 1 remaining ; therefore^ the 
sum of any number of even numbers is an even number ; so 
also is the sum of any even number of odd numbers, becauflS 
the odd ones make an even number. Hence it follows that 
if 2, or any other number, is a feotor of the sum of the re- 
mainders, it must be a factor of the sum of the numbers^ 
Also, a factor of two numbers must be a factor of their sum* 
their difference, their product, or any multiple of either or 
both of them. 

It is evident^ that 2 is a factor of every second number ; 3> 
of erery third ; 4, of everyiburth ; 5, of every fifth ; and so ott. 

If we can show that any factor will measure a number, 
except a certain number of ^gures on the right, whatever 
the figures at the left of these may be ; and if we perceive 
that &is factor will measure those right hand figures, then h 
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will follow, on the principle that a factor of all the particular 
nambers is a factor of their sum, that the factor in question is 
a factor of the nuii)ber. 

Any number may be considered as consisting of as many 
numbers as there are figures in it ; that it is all tens except 
the right hand figure ; that it is all hundreds except the two 
right hand figures ; that it is all thousands except the three 
right hand figures ; therefore, if any factor of 10 measi3(res the 
units, it must measure the number; if any factor of 100 
measures the tens and units, it must measure the number ; if 
any factor of 1000 measures the hundreds, tens, and units, it 
must measure the number. 

If we examine every second or even number of the natural 
series of numbers, we shall find that the unit figure of each 
is either 0, 2, 4, 6, or 8. As 2 is a measure of each of these 
figures, and also of 10, it follows, that 2 is a fiu^tor of every 
number whose right hand fig^ire is either 0, 2, 4, 6, or 8. 

If we examine the figures of erery third number of the 
natural series of numbers, we shall find that the sum of those 
figures can be measured by 3 ; hence, 3 is a factor of every 
number the sum of whose figures can be measured by 3. 

4 is a factor of 100 ; hence it follows, that 4 is a factor of 
every number whose two right hand figures can be measured 

l>y 4. 

5 is also a factor of 100; hence it follows, that 5 is a factor 
of every number whose two right, hand figures can be meas- 
ured by 5, or whose unit figure is either 0, or 5. 

6 is a factor of every number of which 2 and 3 are both 
factors. 

7 is a factor of every number whose right hand figure is 7, 
and whose left hand figures are any multiple of 7 ; as 147, 
217, 287, &c. 

7 is also a factor of every number whose two or three right 
hand figures can be measured by 7, and whose left hand 
figures are any multiple of those right hand figures ; as 2814, 
6321, 294147, &c. 

7 is a factor of every number whose two right hand figures 
are one third of the left hand figure or figures ; as 301, 602, 
3010, 3311, 3612, &c. 

7 is also a factor of every number less than 1000 whose 
left hand figure is one fifth of its two right hand figures ; as 
210, 315, 420, 525, 630, 735, 840, 945. 7 is also a factor 
of every number consisting of 4 figures whose two left hand 
figures are one fifth of its two right hand figures ; as 1050, 
1155, 1260, 1365, 1470, 1575, &c. 

8* 
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6 is a &ctor of 1000; hence it is a iaetor of every nuinW 
whose three right hand figures can be measured by 8 ; thust 
2936, in which 936 can be measured by 8. » 

If the sum of the figures in any number added horizontally 
can be measured by 9, then 9 is a factor of the number. 

** This may be shown as follows : — If from any number of 
10s we take an equal number of 9s, the same number of Is 
must remain. Every figure in a number, except the right 
httnd figure, is a number of 10s, and if every ^figure, except 
the right bond figure, be divided by 9, there will remain the 
same number of units as the figure expresses ; hence, we may 
consider all the figures in every number, including the units, 
as remainders after dividing by 9^ and it has been shown 
that, if the divisor measures the sum of the remainders, it 
will measure the sum of the numbers." Thus the sum of the 
figures in 75661 is 27, and as 97 can be measured hy 9, it 
follows that 9 is a feetor of 75681. 

10 is a factor of every niimbMr whose right hand or unit 
figure is a cipher. 

11 is a factor of every number of which the sum of the 
figures in the odd places is equal to the sum of the figures in 
the even ^aces, or difiers by a number which can be measured 
by 11. Thus, 926519, in which 9 + 5 -f 2 z» 1 4- 6 + 9 ; 
and 381909, in which 9 + 9 + 8 differs from + 1 + 3 by 
22, which can be meaSttted by 11. 

12 is a £etctor of every number of which 3 and 4 are bodi 
factors. 

If any number can be measured by 3 and 11, then 33 
must be a factor of the number. 

If any number can be measured by 9 and 11, 99 must be a 
fiictor of the number. 

If any number whatever is a measure of any other number, 
the quotient must be a heiot of the number measured. 



PRIME AKB COMPOHnsUrT FACTORS Ol* 

KUMBBRS* 

Art* 70* In Art. 68, we have given a definition of 
prime and component factors; we will now explain the 
method of finding them. 

Suppose we wish to find aU the imme factors of 100. I( 
we divide 100 by the prime number 2, the quotient is 50. 
As 60 is not a prime number, we divide 50 by the prime 
number 2 ; the quotient is 25. As 25 is not a prime num- 
ber, we divide 25 by the prime number 5; the quotient u 
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6, which is also a prime number. Hence, the prime factors 
of 100 are 1, 2, 2, 5, 5, and 1 X 2 X 2 X ^ X 5= 100. 
From the above illustration, we derive the following rule for 
findiog all the prime factors of any composite number. 

Rule. Divide the given number by the least prime number 
that loiU measure it ; if the quotient is a prime number^ the 
divisor^ quotient, and a unit, are all its prime factors. If 
the quotient is not a prime number, then divide this quotient 
by ihe hast prime number that wiU measure it, and so con- 
tinue dividing until a quotient is obtained which is a prime 
number. The several divisors, last quotient, and a U7dt, are 
aU its prime factors. 



1. What. are the piime &cton 
Qf4,6, 8, 10, and 12? 



3. What are the prime &0Uns 
of 14, 15, 16, 18, and 20 ? 



3. What are the prime factors of 84 ? 

Ans. 1, 2, 2, 3, 7, 

4. What are the prime factors of 144 ? 

Ans. 1, 2, 2, 2, 2, 3, 3. 

5. What are the prime factors of 500 ? 

Ans. 1, 2, 2, 5, 5, 5. 

6. What are the prime factors of 864 ? 

Ans. 1, 2, 2, 2, 2, 2, 3, 3, 3. 

7. What are the prime factors of 2310 ? 

Ans. 1, 2, 3, 5, 7, 11. 

8. What are the prime factors of 29926 ? 

Ans. 1, 3, 3, 6, 6, 7, 19. 

Art* 71* Suppose we wish to find all the different fac- 
tors of 36. We first resolve 36 into its prime factors, which 
are 1, 2, 2, 3, 3. We have before shown that every com- 
posite number is equal to the product of all its prime factors ; 
hence, it follows that the several products resulting from all 
the different combinations of 1, 2, 2, 3, 3, must be all the com- 
ponent factors of 36. These component factors, and all the 
difierent prime factors, must be all the difierent factors of 36. 
The different prime factors of 36 are 1, 2, 3. — 1 X 2 X 2 
=4. — 1X2X3=6. — 1x3 X3«=9. — 1X2X2X3 
= 12. — 1 X 2 X 3 X 3=8= 18. — 1 X 2 X 2 X 3 X 3=36. 
Hence, all the different factors of 36 are 1, 2, 3, 4, 6, 9, 12, 
18, 36. From the above illustration we derive the following 
rule for finding all the different factors of any composite 
number. 

Rule. First, find all the prime factors of the given nwrn- 
her. Then find the product of each different combination 
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whieh can be made of the prime factors; these products are 
the different coTnponent factors. The differeTU prime factors 
and the different component factors are all the different f€u> 
tors of the number. 

If a composite fiumber has only two prime fiictors greater than a 
unit, those ractors, together with a unit and the number itself, are all 
its different factors. 

1. What are all the different! 2. What are all the different 
factors of 4, 6, 8, 10, and 121 I factors of 14, 16, 18, and 20? 

3. What are all the different factors of 48 ? 

Ans. 1, 2, 3, 4, 6, 8, 12, 16, 24, and 48. 

4. What are all the different factors of 100 ? 

Ans. 1, 2, 4, 5, 10, 20, 25, 50, and 100. 

5. What are all the different factors of 360 ? 

Ans. 1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 30, 36, 
40, 45, 60, 72, 90, 120, 180, and 360. 
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31 


191 


37 


193 


41 


197 


43 


199 


47 


211 


53 


223 


59 


227 


61 


229 


67 


233 


71 


239 


73 


241 


79 


251 


83 


257 


89 


263 


97 


269 


101 


271 


103 


277 


107 


281 


109 


283 


113 


293 


127 


307 



311 
313 
317 
331 
337 
347 
349 
353 
359 
367 
373 
379 
383 
389 
397 
401 
409 
419 
421. 
431 
433 
439 
443 
449 
457 
461 
463 
467 
479 



503 
509 
521 
523 
541 
547 
557 
563 
569 
571 
577 
587 
593 
599 
601 
607 
613 
617 
619 
631 
641 
643 
647 
653 
659 
661 



719 
727 
733 
739 
743 
751 
757 
761 
769 
773 
787 
797 
809 
811 
821 
823 
827 
829 
839 
853 
857 
859 
863 
871 
877 
881 



6731883 
677 887 
683 907 
487. 691 911 
491 701,919 
499 '709 1929 



937 

941 

947 

953 

967 

971 

977 

983 

991 

997 

1009 

1013 

1019 

1021 

1031 

1033 

1039 

1049 

1051 

1061 

1063 

1069 

1087 

1091 

1093 

1097 

1103 

1109 

1117 

1123 

1129 

1151 



1153 
1163 
1171 
1181 
1187 
1193 
1201 
1213 
1217 
1223 
1229 
1231 
1237 
1249 
1259 
1277 
1279 
1283 
1289 
1291 
1297 
1301 
1303 
1307 
1319 
1321 
1327 
1361 
1367 
1373 
1381 
1399 



1409 
1423 
1427 
1429 
1433 
1439 
1447 
1451 
1453 
1459 
1471 
1481 
1483 
1487 
1489 
1493 
1499 
1511 
1523 
1531 
1543 
1549 
1553 
1559 
1567 
1571 
1579 
1583 
1597 
1601 
1607 
1609 



1613 
1619 
1621 
1627 
1637 
1657 
1663 
1667 
16B9 
1693 
1697 
1699 
1709 
1721 
1723 
1733 
1741 
1747 
1753 
1759 
1777 
1783 
1787 
1789 
1801 
1811 
1823 
1831 
1847 
1861 
1867 
1871 



1873 
1877 
1879 
1889 
1901 
1907 
1913 
1931 
1933 
1949 
1951 
1973 
1979 
1987 
1993 
1997 
1999 
2003 
2011 
2017 
2027 
2029 
2039 
2053 
2063 



2113 
2129 
2131 
2137 
2141 
2143 
2153 
2161 
2179 
2203 
2207 
2213 
2221 
2237 
2239 
2243 
2251 
2267 
2269 
2273 
2281 
2287 
2293 
2297 
2309 



2069,2311 
2081 2333 
2083! 2339 
2087 2341 
2089 2347 
2099:2351 
2111 '2357 



2371 

2377 
2381 
2383 
2389 
2393 
2399 
2411 
2417 
2423 
2437 
2441 
2447 
2459 
2467 
2473 
2477 
2503 
2521 
2531 
2539 
2543 
2549 
2551 
2557 
2579 
2591 
2593 
2609 
2617 
2621 
2633 



2647 
2657 
2659 
2663 
2671 
2677 
2683 
2687 
2689 
2693 
2699 
2707 
2711 
2713 
2719 
2729 
2731 
2741 
2749 
2753 
2767 
2777 
2789 
2791 
2797 
2801 
2803 
2819 
2833 
2837 
2843 
2851 



GBfiATSST OOHHOn FACTOR. 98 

ClRieAT£iS*r COMMOir FACTOR OR MfiASURR 
OF nt^WO OR MORE NUMBERS. 

• 

Art* 73* Suppose we wish to find the greatest common 
factor or measure of 675, 1125, and 3375. The prime fac- 
tors of 675 are 3, 3, 3, 5, 5. The prime factors of 1125 are 
3, 3, 5, 5, 5. The prime factors of 3375 are 3, 3, 3, 5, 5, &. 

By examining the prime factors of each of the numbers, 
we find that the prime factors 3, 3, 5, 5, occur in each of 
them. We have shown, in Art. 71, that the product of any 
combination of the prime factors of a number is a measure 
of it ; hence, it is eirideat that the product of all the common 
prime factors of two or more numbers must be their greatest 
common factor or measure. Therefore, 3x3X^X5 
=:225, the greatest common factor or measure of 676, 1125, 
and 3375. Hence the following rule for finding the greatest 
cofnmon factor €»: measure of two or more numbers. 

Rule. Find all the prime factors of each of the given num- 
hers. Then select those prime factors which are common to 
aUofthe numbers, and find their product; this product vnU 
be their greatest common factor or measure. 

If the several numbers have no common prime factor greater than 
a unit, then a unit is their greatest common measure. If they haoe 
only one common prime factor greater than a unit, this common factor 
is their greatest common measure. 

1. What is the greatest com- 1 ^, What is the greatest com- 
mon iketor of 8^ 12, 10, and 20? | mon measure of 18, 24, 36, and 48! 

3. What is the greatest common measure of 6J2 and 540 ? 

Ans. 36. 

4. What is the greatest common measure of 1080 and 
1224 ? Ans. 72. 

5. What is the greatest common measure of 56, 280, and 
840? Ans. 56. 

6. What is the greatest common measure of 1326, 3094, 
and 4420 ? Ans. 442. 

Art* 74. The greatest common factor or measure of 
two numbers may also be found by the following rule. 

Rule. Divide the greater number by the less, then divide 
the divisor by the remmnder, and continue dividing the pre- 
ceding divisor by the last remainder until Tiothing remains ; 
the last divisor will be their greatest common measure, 

1. What is the greatest common measure of 36 and 96 ? 
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36) 96 (2 The truth of this rule may be 

72 shown as follows : — Since 12 

"ITTv A/. 1 divides 24, it also divides 24 + 

24)36(1 12, or 36. Again, since 12 

"^ divides 24 and 36, it must also 

on^ .^ «««.«li ) 24 ( 2 divide 36 X 2 + 24, or 96. 

24 

2. What is the greatest common measure of 296 and 407 ? 

Ans. 37. 

3. What is the greatest ccHnmon measure of 1825 and 
2555 ? Ans. 365. 

liKXST COMMON MUI4TIPI4IQ OF Tl^O OR 

MORB IfUMBKRS. 

Art. 7S« In Art. 68, we have defined the least common 
multiple of two or more numhers to be the least number that 
can be measured by each of them. The least common mul- 
tiple of two or more prime numbers, or of several numbers 
all of which are prime to each other, is, evidently, the product 
of all of them. 

Suppose we wish to find the least common multiple of the 
composite numbers 56, 280, and 840. The prime factors of 
56 are 2, 2, 2, 7. The prime factors of 280 are 2, 2, 2, 5, 7. 
The prime factors of 840 are 2, 2, 2, 3, 5, 7. 

By examining the prime factors of each of these numbers, 
we nnd the different prime factors are 2, 3, 5, and 7 ; also, 
that 2 occurs three times in each of the numbers; 3, only 
once, and in one of the numbers only ; 5, once in each of 
two of the numbers ; and 7, once in each of the numbers. 

We have shown, in Art.* 68, that the product of all the 
prime factors of any composite number is equal to the num- 
ber itself. We have now to show that the product of all the 
different prime factors of several composite numbers, using 
each factor, in finding the product, the greatest number of 
times it occurs in any of the given numbers, must be the least 
common multiple of those numbers. 

The product of all the difierent prime factors of several 
numbers, using each factor, in finding the product, the great- 
est number of times it occurs in any of the given numbers, 
must include all the prime factors of each of them ; and we 
have shown, in Art. 70, that the product of all the prime fac- 
tors of any number can be measured by the product of any 
combination of those factors ; consequently, the product of 
all the different prime factors of several numbers must be 
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• 

their least common multiple. Therefore, 2x^X^XSX 
5x7 = 840, the least common multiple of 56, 280, and 840. 
From the preceding illustration we derive the following 
rule for finding the least common multiple of two or more 
numbers. 

Rule. Find aU the prime factors of each of the given 
numbers. Then find the product of all their different prime 
factorsy using each factor the greatest number of tvmes it 
occurs in any of the given rmmbers; this product will he 
their least common multiple. 



1. What ia the least common 
multiple of 4, 6, 8, and 13? 



3. What is the least common 
multiple of 6, 8, 13, 16, and 34! 



3. What is the least common multiple of 5, 16, 36, and 
72 ? Ans. 360. 

4. What is the least common multiple of 28, 35, 42,-70, 
and 77 ? Ans. 4620. 

5. What is the least common multiple of 2, 3, 4, 5, 6, 7, 
8, and 9 ? Ans. 2520. 

6. What is the least common multiple of 23, 46, 92, and 
374? Ans. 17204. 

7. What is the least common multiple of 5, 7, 11, 13, 17, 
and 19? Ans. 1616615. 

Art* 76* We may also find the least common multiple 
of two or more numbers by the following 

Bt7Ls. Write thenumbers in a horizontal line ; divide them 
by the least prime number that toUl measure two or. more of 
them ; write the quotients arid undivided numbers in a second 
horizontal line; divide the numbers in this second line in the 
same manner, and thus continue dividing until the miotienls 
and undivided numbers are prime to each other, mnd the 
product of the several divisors and numbers in the last hori- 
zontal line, this product vnJl be the least common multiple. 

1. What is the least common multiple of 28, 35, 42, 70, 
and 77 ? 



2 
5 
7 



OPBRATION. 

28, 35, 42, 70, 77 It may be observed that the several 

^ — '• divisors and numbers in the last horizon- 

14, 35, 21, 35, 77 tal line comprise* all the different prime 

. factors of the given numbers : hence the 

14, 7. 21, 7, 77 rule. 



2, 1, 3, 1. 11 
2x5X7x2x3X 11 =4620, the least common mul- 
tiple required. 



tt.NOTATION ABO) fgCWSaJiVtmii OF TVUBUK FRACTION& 

FRACTIONS. 

Art« 77* Fkactioks, or fractional numbers^ are the ex- 
pressions or measures of the parts of a unit, or integer. 

There are two kinds of fractions, viz., vtdgar fractions, and 
decimal fractions. 



TVIiGAR FRACTIOUS. 

Art. 78. A vulgar fraction is any number of the equal 
parts of a unit, or integer. 

When a unit, or any whole number, is divided into any 
number of equal parts, those parts are called fractions ; and 
the number of parts into which it is divided always indicates 
the name of the parts, and their name is the ordinal nurnber 
(ji the number of parts. 

TbuSf if any whole number is divided into two equal 
parts, one of the parts is called one half; if it is divided into 
three equal parts, one of the parts is called one thirds two of 
them, two thirds ; if it is diraLed into four equal parts, one 
of the parts is called one fourthy two of them, two fourths^ 
three of them, three fourths; if it is divided into five equal 
parts, the parts are called fifths; if into ten equal parts, 
tenths: 6cc, 



SrOTATIOIf AVU^ irUMlSRATIOir OF TUl4«AR 

FRACTIONS. 

Art. 70* Notation of vulgar fractions is writing or 
expressing them by figures, and Numeration is the reading 
of those figures. 

A vulgar fraction is expressed by two numbers written 
one above the other, with a short line between them ; thus, 

2 two . A thn. • 4 four 
U tliirdi ' T fourth! J 7 Bftha* 

The number below the line is called the denominator, because 
it indicates the name of the number of equal parts into which 
the unit, or integer, is supposed to be divided. 

The number above the line is called the numerator, because 
it indicates the number of equal parts expressed by the frac- 
tion. 

The numerator and denommator are called the terms of the 
fraction. 

Suppose we wish to write the fraction fifteen twenty-fiflhs. 
We first write the numerator, or number of twenty-fifths, 
over a short line ; we then write the denominator, or cardinal 
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number of twenty-fifths, under it; thus, ^. Hence ihe fol- 
lowing rule for writing vulgar fractions. 

Rule. Write the numerator^ or number of partSf over a 
short line, then write the denamiruUor, or cardinal number of 
the name of the parts into which the unU or integer is sup* 
posed to be divided, ufider it, 

1. What figuxes wiU tamem 9. Wiite the ftactioDB twelve 
each of the fractionB two ^fths, mneteenthB, seventeen twenty- 
three sevenths, five eighdis, snd fourths, nineteen thirty-fifths, and 
seven ninths 1 forty-seven sixtieths. 

Bulb for rbabjeno Yuwab Fractions. First read the 
numerator t or number of parts, then read the ordinal number 
of the denominator, or name of those parts, 

1. Read the fractions •({•« 2. Bead the fractions ^^^ 
}f,t|,andU. «f . AWf» and TWyife. . 



II^I^VSTRATION OF TUI^GAR FRACTIONS. 

Art* 80. The origin of fractions has been shown in 
division ; hence, any fraction may be viewed as an unexe- 
cuted operation in division, the numerator being the dividend, 
and the denominator the divisor. 

Every fraction expresses a quotient, and it is the only way 
we have of expressing the quotient of a less number divided 
by a greater ; thus, 3 -5- 4 = f. 

Any whple number may be expressed in a fractional form 
by writing the 'number itself for a numerator, and 1 for a 
denominator; the whole number 5 is expressed in a frac- 
tional form thus, {■. 

There are six kinds of vulgar fractions, viz., proper, tm^- 
proper, simple, compound, mixed, and complex. 

A proper fraction is a fraction whose nunierator is less 
than its denominator; thus, |^ is a proper fraction. 

An improper fraction is a fraction whose numerator is 
eqi]^ to or greater than its denominator ; thus, ^ and \ are 
improper fractions. 

A simple fraction is a single fraction, in which there is but 
one numerator and one denominator. A simple fraction may 
be either proper, or improper ; thus, } and f are simple frac- 
tions. 

A compouTid fraction is a fraction of a fraction, pr \\ is 
several fractions connected by the word ofj thus, f of f , and 
I of ( of f, are compound fractions. 

9 
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whole Dumber and a fji^iion ; thm, 15^ is ^ mix^d awnbex« 

A complex fraction k a fractional nu](Qbe;r which bd9 a 

i^raction either in its numerator, or in Its denominator^ qx in 

hodi ; thov^ % j=j, and -g^ ave-eomideac ftadioiis. 

Art* 81* Reduction aff vulgar iBractions is changing 
tkem firom one form to anotliM, to pt ep age them for the 
optiationa of addition, subtnaotioa, QitiitifAieation, and diri- 
sion. 

TO EBmrOB A FEAOTION T9 TIM L9WB8T TEKMB, 

Art* 89* When the numerator and denominator of a 
fraction are prime to eabh other, that is, when they hare no 
common measure greater than a unit, the fraction is in its lowest 
terms. 

As the numecator of ^^ ^ractm is sfma piiopoKlJiiial 
l^rt of its d^ominstpr, tpd since A;& ^ize or Talii/f of « fracr, 
tiop depopda upon the juropartio}^ port wihich tb^ numerator 
is of its denominator, it follows tw 4ivi4iQg l)Pth terms of 
mj fr»<;tio0 by the ^am^ juunbeir does not alter die si;^ or 
'mm& of tbQ fr^ctioii; thus, if wp dWide both teqns of the 
fraction ^ by 6, we obtain the qupti^t ^^ 1 bein^ the same 
proppctiona) |»»rt of 2 that 6 is of ^ . Hence the foQowing wle 
fpr rediicing a fxQiQ^on to jits lowfist tenns* 

BvjM. Biaide boih terms €f^ fr4UtiDnhy^^ 
common measure; the quotients will express ihsfrasiian m ttt 
\mxxtUirm^. 

\. Reduce t, I, ^, A» Ai 
4f, ^|, and j|4> ^0 their lowest 
terms. 



% Reduce |f » ii. f*» f*» 

tt' |4> tt« *^^4 OT» ^^ ^®^ 



lowest terms. 

3. Seduce ^ to its }aiir«st terms. Aof. f* 

4. Reduce -fff ^ ^^ lowest terms. Aoi* -Ht< 

i9f. lUduce illf 10 its loflwt tdims, hm\ 

% S^uce ^^ to its law«fll toms, A4«»rii« 

TO CHAlfGE AN IMPROPint FRACTIOIf TO A WBOLB OR UIXED 

NUIPER. 

Artf S8« 'As tho d^Qomioiiter of ^. fraction alwuya ex- 
presses the number of pairts nfhich make ^ unit, there mi^sl 



^ m many ndtt i» baj kAjMroper ftsctiim as the denomi- 
nator is c u M iuift e d tknes in the nameratcnr. Hence, the foHcF#^ 
inf rule ibr ndoning an improper fraction to a whole or mixed 
namber. 

BtTLS. Bmde tha rmin^atiar hg the denomnatar; t^ qu4h 
ttent wiS 5e thevfkoU tit mtted number. 



1. Chanp J^, ^, J^. ^, 
4^, ^, and ^, to 'whole or 
mixed numbers. 



2. Change V. y. «. ». 
ff , and J)^, to whote or mixed 

numbers. 



3. GhflHfge ^^ U> it t^hole or mixed ntifnber. 

Ans. 2S^. 

4. Change ^%(|^ to a whole or mixed number. 

Ans. lSe5}|. 

5. Change 8H| a ft to a whole or mixed number. 

A&s. 7065. 

TO CHANGS A MIXED NUMBER TO AN IMPBOFER FRACTION. 

Art* 84* Since multiplying any whole number by llie 
denominator of aav finfition reduees the whole number to 
fractional parts of the same Jcind with those expressed by the 
denominator, we have the following rule. 

RiTLE. MuUiply the vohcU number by the denominator of 
tliefrojetion; add the numercOor to the product, and write me 
iuM over the denomtfuttor. 



1. Change 3J, 4f, 5f , 6f. 
7f , and 8|, to improper frac- 
tions. 



2. Change 9f, 10^, llf, 
12f , 15}, and 20|, to improper 
fractions. 



3. Change 26^ to aft impMper fraction. Am. ^ff-. 

4. Change I26S|| to an improper fraction. 

Ans.^k%^ 
6, Change 7065 to an improper fraction whose denomina- 
or shaU be 45. Ans. a'It^» . 

TO REHtTCE A COMFOtmD ntAGtlON tO A SIMPLE FRACTION. 

Art* 8tS» Let it be required to reduce the compound 
fraction f of | to a simple fraction. ^ of ^ is 3^, and ^ of ( is 
Jjp, and f of 4 is three times |^, which is A{=|. 

If the above analysis and results be carefully examined, it 
irill be seen that ^ is obtakied hf mallft]plying ^ by \y thui, 
^Xi = A' '^^® second result is obtamed by multiplying 
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^ by j^, thus, i X i=^^' Aad the final reeuk, ^, is ob- 
tained by multiplying f by f , thus, f X f =» ^^sm^. 

Hence we have the following rule for reducing a compound 
fraction to a simple fraction. 

. Rule. Find the product of all the rvwrneraJtort for a new 
7iumeratorf arid of all the denominators for a new denomirutf- 
tor; then reduce this new fraction to its lowest terms. 

If any part of ^c compound fraction be a whole or mixed 
number, it must be reduced to an improper fraction. 

All equal numerators and denominators may be cancelled, 
that is crossed, and not used as factors ; the simple fraction 
will thus be obtained in its lowest terms, and the operation 
very much shortened. 

Illvstsation. f of f of f is reduced to a simple fraction 

thus,gX;jX| = 5. 

If any numerator and denominator have a common meas- 
ure, divide them both by this common measure, and use the 
quotients as factors. 

Illustration, f of ^ of j> is reduced to a simple fracticMi 
2 1 

. 4k i0 Jt 8 
lhus,^X^X^=27. 

1 3 



1. Reduce ^ of f , f of f , ^ 
of 1^, and f of ^, to simple 
fnctions. 



2. Reduce ^ of f, f of f, t 
of }, and f of -f^, to simple 
fractions. 



3. Reduce | of f of |^} to a simple fraction. 

4. Reduce ^^ of ff of -j^ of 20 to a simple fraction. 

Ans. S§|»=:Jjf^=2A. 

5. Reduce ^ of f of ^ of 12 J to a simple fraction. 

Ans. ^= 1^. 

TQ.CHANGE ANY GIVEN FRACTION TO AN EQUIVALENT FRACTION 
WHICH SHALL HAVE ANT ESQUIRED DENOMINATOR. 

Art* 89* Let it be required to change the fraction f to 
an equivalent fraction whose denominator shall be 8. 

It is plain that there will be f as many eighths as there are 
fifths, because eighths are only f as large as fifths. 8 times 

f are i\f s=a-^, the number of eighths required. Hence the 

following rule. 



the required demnm^/uUor; then divide the pttduct by the d^ 
nominator of the given fraction; the guoHent wiU be the 
miThjeratot of the required denominatar. 



1. Change ^ ittd f to 
eighdis. 

3. Change f and f to 
eigkte«]thi^ 



2. Cfaajage | and f to 
twelfths. 

4. Change f and -^ to 
t^renty-feufmt. 



5. Change ^^ to a fraction whose denominator is 45. 

6. Change f of a siulUag te twdfibft ctf a shilling* 

5~~ir' 

7. Change frf«p<lUiit*tw«tti0th»«fK pound. 

TO EEDUGE A COltP&SX FRiK^TION TO A SHOPUb ^SlCTIOS. 

Aitt^ 86* Let if be t^^itf^ed to reduce ^ to a simple 

fraction. If we multiply both terms of any fraction by t^ 
same Bumbev, tbtf sim o# vake ef die fraction k not altered. 

Multiplying both terms of the fraction in the numerator by 
the denomittator of the othet, thus, | X ^ = if i we find that 
f = ^. Muttiptying both terms of the fraction in the de- 
nominator by the denominator of the other, thus, ^ X ^= }f i 
we find that f =^. As thef new fractions have the same 
denominator, it is plain that the niimeratohrs will express the 
required simple fraction ; thus, H r=s •^. Hence we have the 
fellowiitg xule. 

Ri^LS. T^ the nuiMrietof aiid deiwm^imat&t be wkolt or 
mixed numherSj redtece them to impropei^ frac t ions . 

Then muUiply the Twmerator of each fraation kgihe de^ 
nominator of the other; the produei vhU expreee the refnir^d 
simple fraction. 



1. Seduce !-t to a simple 
firactknL 

9* 



2. Beduce -^ to a simple 
fraction. % 

3. Reduce ^ to a ainpfe MeiiK Ab&|* 
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4. Reduce -^ to a simple fraction. Ans. ^. 

5. Reduce "^IL to a simple fraction. Ans. A-. 

46 

TO CHANGE FRACnOKS HAVING DIFPEBBNT DENOMINATORS TO 
EQUIVALENT FRACTIONS HAVING A COMMON DENOMINATOR. 

Art. 8T. Let it be required to change f, f, and f , to 
equivalent fractions which shall have a common denominator. 

If we multiply the numerator and denominator of each of 
these fractions by the same numbers, the value of each frac- 
tion will not be changed, because the numerator of each will 
still be the same proportional part of its denominator as 
before. 

Multiplying both terms of the fraction f by the denomina- 
tors of the other two, we have f ^f )^t Z-^- 

Multiplying both terms of the traction f by the denomina- 
tors of the other two, we have f 5 1 >^f I iWp 

Multiplying both terms of the fraction | by the denomina- 
tors of the other two, we have fxixf -f^* 

Therefore, the fractions f , |, aqd f, changed to equiva- 
lent fractions, having a common denominator, are ^^^ ift^, 
and^. 

From the above illustration we .derive the following rule. 

Rule. Reduce aU compound and complex fractions to 
simple fractions^ amd each fraction to its lowest terms. 

Multiply each numerator by aU the denominators except 
its oumt for a new numerator ; then find the product of att 
the denominators, for a common denonuTiatorj and write it 
under each new numerator. 



1. Change f and ^ to 
equivalent fractions having a 
common denominator. 



2. Change f and f to 
equivalent fractions having a 
common denominator. 



3. Change { of ^, and •^, to equivalent fractions which 
shall have a common denominator. Ans. |f , and ff . 

4. Change ^, •^, and ^, to fractions of equal value 

which shall have a common denominator. 

^ ^^ Ans. im. »»*. and tW*. 

5. Change -^, ^, ^, and ^, to equivalent fractions 
^"^ shall have a common denominates. 

•Ans. f|«, Hi, ii%, and Hi. 
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TO CHANGB FRACTIONS WHICH HAVE mPFBRBNT DBNOMIirATMS 
TO FRACTIONS OF EQUAL YALVB WHICH SHALL HAYB THS 
LBA8T COMMON DENOMINATOR. 

Art« 88. It is obvious that the product of all the 
denominators of several fractions is a common multiple or 
denominator of all of them, and it is also obvious that their 
least common multiple must be their least common denomina- 
ator. Hence, the following rule. 

SuLE. Reduce aU compound and complex fractions to 
simple ones^ and each fraction to its lowest terms. 

Find the least common multiple of all the given denomiTia- 
tors, which will be the least common demomhuUor, 

Then divide the least common denominator by each given 
denominator, and multiply each quotient by its given numeror 
tor; the several products wiU be the several new numerators. 

1. Change f , f, and f , to 2. Change f, ^, and A, 
equivalent fractions having to fractions of equal value 
the least common denomina- having the least common de- 
ter, nominator. 

3. Change \, f , and -J4, to fractions of equal value having 
the least common denommator. Ans. f|, §{, and ^. 

4. Change f of f, and -r^, to equivalent fractions having 

the least common denominator. Ans. ^ and ^ 

Si 

5. Change -^^ f of }, and ^, to fractions of equal value 

which shall have the least common denominator. 

Ans. ^, ^, and ^. 

TO RBDITCS THE FRACTION OF ANT HIOHER DENOMINATION OF 
MONEY, WEIGHT OR MEASURE, TO THE FRACTION OF ANT 
LOWER DENOMINATION, OF EQUAL VALUE. 

Art* 89. Let it be required to reduce f of a dollar to 
the fraction of a cent. 

A cent is 100 times less valuable than a dollar ; hence it 
follows that the fraction of a cent, equal in value to any 
given fraction of a dollar, must be 100 times greater than the 
fraction of a dollar. As the size or value of a fraction 
dep^ids upon the proportional part which the numerator is 
of the denominator, it follows that if we make the numerator 
100 times greater, the fraction becomes 100 times greater ; ^ 
thus, t|xioo-A|i.-R|tt of a cent 
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FsDOi the abore iUiMtnitIm we dedaee the ictiowing nde. 

Rule. Multiply the nutnermtar ef the given fraction hy 
that number of the loioer denomination which is equal to a 
unit of the higher, and torite the product over its denominator. 

L Seduce f of a potrnd iol S. Seduce f of a shilling* 
the fraetien of a shilMag. [to the fraction of a penny. 

3. Seduce ^ of a ton to the fraction of a pound. 

Ans. xtfaa of a lb. 

4. Seduce -(^ of ati acr^ to Ae fhiction of a rod. 

Ans. J4Jftas=A|A of a rod. 

5. Seduce { of fttt houf to die fraction of a minute. 

Ans. ^^ 2= ij^ of a min. 

TO CXANGR TBS FAACHON Ot AXfY LOWSK DBNOIQNATION OV 
MONET, WEIGHT OF MBASUBE, TO THE FRACTION OF ANT 
BiaBEB DGNOMINATION, OF E<|tfAIr VALTTB. 

Art. Mk Let ii be raquited to change ^^ ef a e^t to 

the fraction of doUai . 

A dollar beinc^ 100 times greater in value than a cent, the 
fraction of a doUar, equal in value to any given fraction of a 
cent, must be 100 times less than tho^fraction of a cent. As 
the mse or value of a fraction depends Mpofa the proportional 
part which the numerator is of tne denominator, if we make 
the denominator 100 times greater, the fraction becomes 100 
times less; thus, ^M^vv^fM^^f ®^ ^ dollar. Hence we 
derive the following 

SiTLE. Mutiipiy the denominator of the given fraction hy 
that number of the lower denomination which is equal to a 
unit vf the higher^ and write the produet under the nmmerih^ 
tor* 

1. Change ^ of a shilling! 2. Change ^ of a penny 
to the fraction of a peiind« t to the fraction of a shilling. 

3. Change ia|AA of a pound to a fraction of a ton. 

Ans. f of a ton. 

4. Change ^^^ of a r6d to the fraction of an acre. 

Ans. 4i- of an acre. 
I 5. Change ^ of a minute to the fraction of an hour. 

Ans. f of an hour. 

6. Change | of a pound to the fraction of a cwt. 

Ans. ij i m of a cwt. 
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TO REDUCE XSnr SOIPLB OS COMt^OimD QVANTITT TO THE FRAC- 
TIONAL FART OF Ainr OTHER SIMPLE OR COMPOUND QUANTTTT 
OF A LIKE KIND* 

Art* 01 • Suppose we wish to express what part 7 
inches is of 9 inches. 

As every fraction expresses the part which its numerator 
is of its denominator, we have only to write the nirniber 
which the question requires to be made the fractional part 
of the other for the numerator of a fraction, and the other for 
the denominator ; the fraction thus formed will express the 
fractional part required. Then writing 7 inches for the 
numerator of a fraction, and 9 inches for the denominator, 
thus |>, we find that 7 inches is 7 ninths of 9 inches. 

Again ; suppose we wish to reduce 13s. 4d. to the frac- 
tional part of £1. 

13s. 4d. are equal to 160 pence. £1 is equal to 240 pence. 
Writing 160 pence for the numerator of a fraction, and 240 
pence for the denominator, thus, jjg rj, we find that 138. 
4d. is 160 two hundred fortieths, or 2 thirds, of £1. From 
these illustrations we derive the following 

Rule. Redtecetbe given quantities to the lowest denomina^ 
turn in either of them; then write the number which the ques' 
tion requires to be made the fractional part of the other for 
the numerator of a fraction, and the other number for the 
denominator; the fraction thus formed unU express the required 
part. 



1. Redaoe 13 cents and 5 mills 
to the finction of a dollar. 

3. What fractional part of 1 
yard is 1 foot 9 indies? 



S. Reduce 48. 6d. to the frac- 
tion of a dollar. 

4. What fractional part of 5 
acres is 3 acres 2 roods? 



5. ' Reduce 7 oz. 4 pwts. to the fraction of a pound. 

Ans. f of a pound. 

6. What fractional part of a cwt. are 3 qrs. 14 Ihs. ? 

Ans. ( of a cwt. 

7. Reduce 6 fur. 26 rds/3 yds. 2 ft. to tl^e fraction of a 
mile. Ans. f of a mile. 

8. What fractional part of an acre are 1 rood and 30 
rods ? Ans. -f^ of an acre. 

9. Reduce 3 hhds. 31 gals. 2 qts. to the fraction of a toR. 

Ans. {- of a ton. 

10. What fractional part of a month are 3 w. 1 d. 9 h. 
36 m. ? Ans. f of a month. 



11. What fittedmml psn of 10 d^kfs is t6;47 ? 

A»s. -^^ 6f 10 dollars. 

12. What fractional part of £6, 16s. is 18s. 6d. | 

Ans. ^^^ of £5. 168. 

13. What fractional part of 15 acres is z4k acres 3 roods ? 

Ans.' }f of 15 acres. 

14. What fractional part of 12 cwt. is 7 cwt. 3 qrs. 14 lbs. ? 

Ans. ii of 12 cwt. 

15. What fractional part of 25 m. 5 fur. is 17 m. 3 fur. 
20 rods t Ans. ff§ of 25 m. 5 fur. 

TO REDUCE THE PRACttOtt OF ANY HIGfHEE DENOMINATION OP 

MONEY, Weight, oA measUee, to its value in whole 

NUMBERS OF LQ-W^R ^NOMINATIONS. 

Art* 93. Suppose we wish to find the talue (^ f of £!» 
m shillings and pencoi 

f of a pound is equal to 20 times as great a fraction, of a 
shilling, or ^ of 4 shilling, and ^ of a shilling is equal to 
13^ shillings. 

Again, ^ of a shilling is eqiial to 12 times as great a firae>- 
tion of a penny, or -^ of a penny, and -^ of a penny is equal 
to 4 pence. We have thus found that f of £1. is equal to 
13ts. 4d. Hence the following 

EuLE. Reduce the given fraction to a fraction of the next 
lower denomination by multiplying 'its numerator by thai 
number of the lower denomination which is equal to a unit of 
the higher y and write the product over the denominator ; if 
tkii product be an imPipToper fra^tiony reduce it to a whole 07 
mixed number by difdding the numerator by the denominator. 
If the quotient be a mixed number y reduce the fractional part 
to a fraction of the next hwer deruyminxctiony as before, and 
thus proceed through all the hwer denomintUions ; the several 
quotients vnU express the value of the given fraction in the 
lower denominations. 



1. Recbce f of a dollar to 
its value in cet^ts dnd mills. 

3. What is the length of 
•^ of a yard, in feel and 
inches ? 



2. Reduce | of a dollar to 
its vdi'se in shillings and 
pence. 

4. What nuihber of roods 
and rods in ^ of an acre? 



• 6. Reduce f of a lb. troy to its value in lower denomina- 
tions. Ans. 7 oz. 4 pwts. 
^. tn } of a cwt., how many quarters and pounds ? 

Ans. 3 qrs. 14 As. 



7. Beduce | of .« 9M)« ta its ^il«^ i«i vicbote simlMni itf 
lower denominations. Ans. 6 fur. 26 rds. 3 yi», 2 ft, 

9» In t^ of «ui acx<)« bow mwy roods and rods I 

Ans. 1 rood 3D rods. 

SI £educ9 i of a IW ojT wi|»e to its vsiilu9 in whol« «»»• 
\^pi 9f lawer dienfu^mGLtioo^t An«. 3 Uds* 31 g^^pi, 2 .%tB* 

10. In f of a month, how many T^r^eks, days, hours, aad 
minutes ? Ans. 3 w. 1 d. 9 h. 36 m. 

11. ¥niat is the Talue qf ^ of a £. in shillings, pence, and 
farthings ? Ans. 15s. 6d. 2f qrs* 

12. What is the valiie of J of a lb. avoirdupois, in ounces 
and drams ? Ans. 10 oz. 10} drs. 

13. What is thje value of f of a cwt., in quarters, poundsy 
ounces, and drams? Ans. 3 qrs. 3 lbs. 1 oz. 12f drs. 

14» What is tho value of f of a mite, in AirlongSi rods, 
yards* feet, and inches ? 

Axis. 4 for. 22 rds. 4 yds. 2 ft. If in. 

ABBITION OF T^I/GAil FRACTIOITS. 

Art* 93* Addi^n pf vulgar fractions is the method of 
finding the sum of two or more fractional numbers or quan- 
tities. ' * : 

Suppose we wish to find the sum of ^, -^y and -ff^ pif a 
yard. 

When fractiQn9 have ^, pon^^n denominatort and ar» of 
the same denondnation, we can find the sum of them by 
adding^ the numerators a^d writiuig their sum over ^e oopn- 
mon denominator ; thus, A4"A"l""A=i^=^^i yards. 

When fractions have not a coo^mon denominaftor, tfaey 
must be changed to fractions having a common denon^inator 
before we can add them. 

When fractions are of different denominationsi, they must 
either be reduced to the same denomination, or to their value 
in whole numbers of lower denominations, before they can 
be added. 

Compound and complex fractions must be reduced to sim- 
ple fractions. Mixed numbers may either be reduced to 
improper fraction^, or the whole numbers and fractional pairts 
may be added separately. 

From the jaeceding remark;s w^ derive the foUowmg 

Bulb. Beduce compound and cM^pIex fracttom to mnflk 
firaUiom^ mboed numbers to impropor fractions, fractions of 
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different denondnatums to the same, and aU of them to their 
loweet terms. 

If the fraxitwns have different denomifiators, change them 
to fractions having the least common denominator ^ then add 
the numerators and write their rum over the common demom^ 
inator» If the result be an improper fraction^ reduce it to a 
whale or mixed number'. 



1. What is the sum of f 
and f ? 

3. What is the sum (^ 3^ 
and 4| ? 

5, What is the sum of } of 
fandf of I? 



2. What is the sum of { 
and f ? 

4. What is the sum of 9| 
and 124? 

6. What is the sum of f of 
a pound and ^ of a shilling ? 



7. What is the sum of f , j- of f^, and 9j- ? Ans. 10^ 

8. What is the sum of |, i, i» and ^ ? Ans. l^fl^. 

9. What is the amount of ^ of 4^|^«nd i of 4^? 

' Ans. fj>. 

10. What is the sum of 1^, 2^, 3^, ^, and 5^ ? 

Ans. 16|/^. 

44-54 8} 

11. What is the amount of ^, -^y and -^? 

; Ans. 2t*. 

12. What is the sum of ^ of a dollar, } of a cent, and f ol 
amill? 

Ans. 13 cts. 2f mills. 

13. What is the sum of f of a pound and f of a shilling ? 

Ans. 8s. Od. 3f qrs. 

14. What is the sum of f of a mile and ^ of a furlong ? 

Ans. 6 fur. 28 rods. 
16. What is the amount of ^ of a week, 4 of a day, ^ of 
an hour, and f of a minute ? 

Ans. 2 days 2 hours 30 min. 45 sec. 

16. What is the sum of |, ^ of 4^, and ^ of 6f ? 

Ans. 3^|J. 

17. What is the amount of t of f , J of 5J, 409f , and 
819f ? Ans. 1232. 

18. What is the sum of f 'of 18j\. and -f^ of | of 16^ ? 

Ans. 17^^^. 

19. What is the sum of f of a ton, ^ of a cwt., f- of a qr., 
and j- of a lb. ? Ans. 16 cwt. 3 ars. 2 lbs. 14 oz. 

20. A trader purchased 4 pieces of silk ; the first meas- 
ured 35| yds. ; the sTecond, 36^ yds. ; the tlurd, 37 j- yds. ; 
and the fourth, 38( yds. What number of yards did he 
purchase ? Ans. 148 yards. 



SlTBTRACTIOir 0«> TVtiCAB VmAOVlOVS* ' 

Art. 94* Subtraction of Tolgar fractions is the method 
of finding the difference between any two fractional ntunben 
or quantities. 

When two fractions hare a common denominator, and are 
of the same denomination), we can find dieir difference by 
taking the less numerator from the greater, and writing their 
difference over the common denominator ; thus, the difference 
between f of a yard and f of a yard is f or ^ of a yard. 

When the two fractions have not a common denominator, 
they must be reduced to a common denominator befote sub^ 
traction can be performed. 

When the two fractions are of di^rent denominatiooSrthey 
must either be reduced to the same denomination, or to llieir 
value in whole numbers of lower denominations. 

Compound and complex fractions must be reduced to sim- 
ple fractions. Mixed numbers may be reduced to improper 
fimctions, or the fractional parts ana whole numbers may be 
subtracted separately. Hence the following 

- RtTLE. Reduce compound and complex fractions to Hmpk 
fractions^ mixed numbers to improper fractions^ fractions of 
different- denominations to the same, and both of them to thetr 
lowest terms. 

If the two fractions have different denominators, change 
them to fractions having the least common denominator, then 
subtract the less mimerator from the greater, and write the 
remaiTider over the common denominator. 



2. What is the difierence 
between } and J ? 

4. What is the difference 
between f and f ? 

6. What is the difference 
between f of f and i of ^1 

8. What is the difTerence 
between 15^ lbs. and 21f lbs. ? 



I. What is the difference 
between ^ and j- ? 

3. What is the difierence 
between f and J ? 

5, What is the difference 
between J of f and # of f ? 

7. What is the difTerence 
between 12| yards and 15j- 
yards ? 

9. What is the difference between 4^ and 1^ ? 

Ans. 2^ 

10. What is the difference between i of 2j> and ^ of If ? 

Ans. il. 

II. What is the difference between 9{ and f of 6J-? 

Ans. 7-j\y. 
IS. What is the $fieiance between.45i^ and 36}? 

10 ' Ans. a^. 



ua waaagiMsmon or rmmJOL 

TO XULTIFLY A FRACTION BY A WBOLB NI0«i£^ 

Art. 9Sk To multiply a fadion by a whole numbef b 
to repeat the size or value of the fraction as many tunas 
as there are unite in the mokipUer or wkote number. 

The aize or value of every fraction depends upon the 
proportion which its numezator bears to its denomiDatoc 
The denominator of a fraction not only expresses the nomz* 
ber of ports into which a unit of integer is Mippose^ to 
ba divided^ but it also indicates the size of those pairts. As 
the nusaerator indicates the number of parts expressed by the 
fraction, if the numerator be made any number of times 
(veaterr while the denominator remains tne sarae^the faction 
i^ made the ssme number of times gieater. 

If the denominator be made any number of times smaller^ 
wdbtle the numerator remains the mtrntf the feactioa is made 
the same number oi times greater. 

Let it be required to mttltij^y -^ by dw Multiplying: tfaa 
numerator, 4 fifteenths, by 3, the product is 12 fifteentba» 
which we write over the denominator, thus : -^ * = -f^ =:? f. 
Dividing the deoominatory 15 Mteenths, by 3, the quotient is 
6 fifths, which we write under the numerator, thus : -^^^ ssas 
f , as above. 

From the above remarks and illustration we deduce the 
following rules for multiplying a fraction by a whole number. 

RvLB I. Muliqdy the numerator by the whole number f amL 
wnte the product over the denomineUor. 

Rule II. Divide the derwminator by the whole number^ and 
unite the quotient under the numerator, 

y the given fraction be compound or complex, reduce it to a simple 
fraction. Mixed numbers may be rediuxd to improper fractions, and 
then multiplied^ or the whole number and fraction may be nmltipRed 
eeparaUly. 



1. If f of a yard of cloth 
will make 1 vest, how many 
yards will make 4 vests ? 

3. If 1 yard of silk be worth 
^ of a dollar, what are 8 yards 
worth? 



2. If 1 pound of tea be 
worth I of a dollar, how many 
dollars are 6 pounds worth ? 

4. Suppose f of a yard of 
siBc will make a bonnet, how 
much will make 9 bonnets ? 



^« Whai; wiQ be the product of f of f- multiplied by 12? 

Ans. 7-^. 

6. What wdll be tibe produet of ^ multiplied by 9S ? 

Ans. 1^. 

7. What^ilibs^AapoMhist of lafiiH^ multiplied by SSt 

Ans. 3142. 
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TO mPLTIFLY A Wa&LTL NVMBEH BT ir FKACTION. 

Al*t* 06. To mahiply a whole number by a fraction 
IS to find such a parf or parts of the whole number, for a 
product, as the fraction indicates. 

To multiply any whole number by J, we find one half of 
the number for the product; to multiply any whole number 
by J, we ^d three fourths of the number for the product. 

Suppose we wish to multiply 24 by f . If we multiply 24 
by the nujmerator, 5, the product is 120 ; if we divide 120 by 
the denominator, 8, the quotient is 15, which is 5 eighths of 
24. Again, if we divide 24 by the denominator, 8, the 
qaotient is 3 ; if we multiply 3 by the numerator, 5, the 
product is 15, which is 5 eighths of 24. 

The reason why these two operations produce the same 
result is, that 1 eighth of 5 times any given number is equal 
to 5 times 1 eighth of the same number. Hence we derive 
ib» following rules for multiplying a whole number by a 
fraction. 

Rule I. Multiply the whole number by the numerator of 
Ihefroxtwn^ cmd dwide the product by the denominator. 

Rule II. Divide the tohele number by the denominator of 
the fraction^ and multiply the quotient b^ the numerator. 



1. If a quire of paper is 
worth 24 cents, what is | of 
a quire worth ? 

3. If you multiply 50 by 
J, what will be the product ? 

5. If a yard of silk is 
worth 56 cents, what will be 
the value of ^ of a yard ? 

7. If 63 be multiplied by 
■J-, what will be the product ? 



2. If linen is worth 40 
cents a yard, what is 4 of a 
yard worth? 

4. If 60 be multiplied by 
|, what will be the product ? 

6. If an acre of land is 
worth 80 dollars, what is the 
value of -ffj p{ an acre ? 

8. What will be the pro- 
duct of 144 multiplied by ^ ? 



9. What will be the product if 1728 be multiplied 
hyiil Ans. 612. 

10. If a ton of hay is worth 16 dollars, what is J of | of 
a ton worth ? Ans. 9f dollars. 

11. What will be the product if 3456 be multiplied by | 

of fit Ans. 2527f 
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TO inXLTIFLT ▲ FEACTION BT A FEACTION. 

Art* 97* To multiply a fraction by a fraction is to find 
such a part or parts of any given fraction as is indicated by 
the fractional multiplier. 

Let it be required to iaiultiply t by f. 

One fourth of ^ is /(j, which is obtained by multiplying 
the denominator of the multiplicand by the denominator oi 
the multiplier; thus, txiaiAr* Three fourths of f is 3 
times 2^, or ^, which is obtained by multiplying the numer- 
ator of the multiplicand by the numerator of the multiplier; 
thus, ^x 3-^^=4. 

From the preceding illustration we derive the following 
rule for multiplying a fraction by a fraction. 

Rule. Reduce compmcnd and complex fractiom to simple 
fractions i and mixed numbers to improper fractions. 

Multiply the numerator of the multiplicand by the numeral 
tor of the multiplier for the numerator of the prodvxt^ and 
the denominator of the multiplicand by the denominator of 
the multiplier for the denominator of the product, 

' 2. What is J of f of a dol- 
lar? 

4. What is the product of I 
multiplied by | ? 

6. What is } of J ?f a 
melon? 

8. What is the product of 
f multiplied by f ? 

10. A manufacturer owned 
{• of a flour mill, and has 
sold f of what he owned , 
what part of the whole mill 
did he sell ? 



I. What is i of ^ of a dol- 
lar? 

3. What is the product of 
i multiplied by J ? 

o. What is f of } of an 
orange ? 

7. What is the product of 
I multiplied by f ? 
. 9. A merchant bought | 
of a ship, and sold j- of f pi 
f of what he purchased; what 
part of the whole ship did he 
sell? 

II. If a yard of silk is worth ^ of a dollar, what is f of a 
yard worth f Ans. ^ of a dollar. 

12. If corn is worth { of a dollar a bushel, what will { of 
a bushel cost ? Ans. f^ of a dollar. 

13. When sugar is worth 8| dollars a cwt., what is the 
value of J of I of a cwt. ? ' Ans. 3^ dollars. 

14. If a yard of broadcloth is worth 3{ dollars, what will 
15 j yards cost ? Ajis. 61^ doUara. 
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urvrsiorir of rtriiGjLir frjkctioits. 

TO DIYIPE A FRACTION BT A WHOLE inTMBER. 

AFt* 98» To divide a fraction by a whole number is to 
find such a part of the fraction as is indicated by the whole 
number, or it is to find what paart of one time the fraction 
will contain the whole number. 

The operations in dividing a fraction by a whole number 
must be th« reverse of those in multiplying a fraction by 
a whole number ; hence it follows that as many times as the 
numerator is madi& smaller, while ^e denominator remains 
the same^ 90 many times is the fraction made smaller; 
also,^at as many times as the denominator is made grei^r, 
while the numerator remains the same, so many times is the 
fraction made smaller, because the number of parts in the 
denominator having been made any number of times greater, 
each of the parts is the same number of times smaller. 

Let: it. be reqiiired to divide the fraction -I by the whcde 
number 3 ; that is, to find one third of f , or to find what part 
of 1 time the fraction f will contain the whole number 3. 

One third of J is •}> which is* obliged by dividing the 
numerator of the fraction f by the whole number 3 ; thus, 
^+**^ The same result may be obtained by multiplying 
die denominator of the fraction f^ by the whole number 3 ; 

From the above illuetration we derive the following rules 
for dividing a fraction by a whole number. 

SuLe I» Dimde the rmrnmaitxr by the iMU numher^ and 
write the guottei/U over the deruymmatar, 

SxJXE IL Mtdtiply the deTiaminator by the whok nuanberi 
and write the prodtict^ tmder the numemtar. 



1. If f of a bushel of 
apples be equally divided 
among 3 boys, what part of a 
bushel will each boy receive ? 

3. If if be divided by 5, 
what will be the quotient ? 

5. V i of a yard of silk 
be cut into 7 pieces of equal 
length, what will be the length 
of each piece ? 

7. What part of 1 time is 
9 contained in f ? 

10* 



2. If f a dollar be equally 
divided among 4 girls, what 
part of a TloUar will each of 
them receive ? 

4. V Uhe divided by 6, 
what will be the quotient? 

6. If f of a dollar be 
equally divided among 8 
boys, what part of a dollar 
will each of them receive ? 

8. What part of 1 time iis 
11 contained in }? 
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9. If you have { of a ton of hay» and distribute it equally 
among 75 horses, what part of a ton will each horse receive ? 

Ans. 1^ of a ton. 

10. If ft be divided by 25, what will be the quol^eni? 

Ans* "g^inp' 
IL If -fl of a cwt. of sugar be equally divided among 64 
soldiers, what part of a cwt. will each receive ? 

Ans. xhh ^^ ^ ^^* 

12. What will-be the quotient if the fraction |l be divided 
by 19 ? Ans. ^. 

13. What part of 1 time will the fraction ^ contain the 
whole number 144 ? Ans. xtiVt* 

14. If f of t be divided by 12, what will be the quotient ? 

Ans. 2^. 

15. If 5 yards of cloth be worth f of } of a flollar, what 
is the value of 1 yard ? Ans. ^ of a dollar. 

16. If 15 yards of siUc be worth 12( dollars, what is the 
value of 1 yard ? ^ Ans. |^ of a dollar. 



TO DIVIDE A WHOLE NUMBER BY A FRACTION. 

Ajrt* 99* To divide a whole number by a fraction is to 
find the number of times, or part of time, a fraction is con* 
tained in a whole number. 

It is obvious that the operations in dividing a whole num- 
ber by a fraction must be the reverse of those in multiplying 
a whole number by a fraction. 

Let it be required to divide the whole number 15 by the 
fraction f. 

The fraction f being only 5 eighths of a unit, it is plain 
that f is contained | as many times in any whole number as 
there are units in that number. If we multiply the whole 
number 15 by the denominator 8, the product will be eighths; 
if we divide this product by the numerator, 5 eighths, the 
quotient will be the number of times that | is contained in 
15 ; thus, 15 X 8=f 120, and 120 4-5=24. 

Again, if we divide 15 by the numerator 5, and then mul- 
tiply the quotient by the denominator 8, the product will be 
the number of times that f is contained in 15 ; thus, 15 -S- 5 
=3, and 3X8=24. 

From these illustrations we deduce the following rules fox 
dividing a whole number by a fraction. 



DIVI^ON OF YtfLGAR FRACTIONS. US 

KuLE I. Multiply the whole number by the denaminatar of 
the fraction, and divide the product by the numerator. 

Rule II. Divide the whole number by the numerator of the 
fractionj and multiply the quotient by the denominator. 



1. If a pair of shoes be 
worth I of a dollar, how many 
pair can you buy with 6 dol- 

T.H., „„, «™. i. i 
coQtained in 6 ? • 

6. When apples are worth 
i of a dollar a bushel, how 
many bushels can you pur- 
chase with 7 dollars ? 

7. How many times is -^^ 
contained in 7 ? 



2. If a yard of linen be 
worth ^ of a dollar, how many 
yatds can you buy with 6 
dollars ? 

4. Ho:w many times is |- 
contained in 10 ? 

6. If ^ of a barrel of flour 
last a. family 1 month, how 
'long will 6 barrels last the 
same family ? 

8. How many times is ^^ 
contained in 11 ? « 



9. If ^ of a cord of wood be worth 6 dollars, what is the 
value of a whole cord ? Ans. 8 dollars. 

10. How many times *is -f^ contained in 25 ? 

Ans. 53f times. 

11. If ^ of an acre of land be worth 80 dollars, what is 
the value of an acre ? Ans. 100 dollars. 

12. If 75 be -]^ of some number, what is the whole of that 
number? Ans. 180. 

13. If ^ of a cotton manufactory be worth 8500 dollars, 
what is the whole of it worth ? Ans. 22500 dollars. 

14. How many times is 16 j-, or •^, contained in 132 ? 

Ans. 8 times. 

15. If -I of {■ of a ship is worth 2100 dollar^s, what is the 
value of the^ whole ship ? Ans. 4000 dollars. 

TO DIVIDE A FRACTION BT A FRACTION. 

Al*t* lOO* Dividing a fraction by a fraction is the method 
of finding what part of 1 time, or what number of times,, one 
fraction is contained in another. " 

As the operations in dividing one fraction by another are 
the reverse of those in multiplying one fraction by another, 
we may divide the numerator of the dividend by the numera- 
tor of the divisor for the numerator of the quotient, and the 
denominator of the dividend by the denominator of the divi- 
sor fox the denominator of the quotient; thus, ^xf = f. 

One fraction may be divided by another by dividing the 
numerator of the dividend by the fractional divisor, and 
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wfitmg tke qtiotient over die denominator' of the diyidend ; 

'^^ 25 25==5' 

Again, one fraction may be divided by another by muhi^ 

plying the denominator of the dividend by the fractional 

divisor, and writing the product under the numerator of the 

12 12 4 

dividend ; thus, 2T^ =— -=s=— . 

As tilie result of each of the above methods of operation 
will often be a complex. &action, the following mediods^ of 
operation will be more convenient. 

Let. it be required to divide f by |. As these fraetion» 
have a; common denominator, it is plain that f is contained 
in j- as many times as 3^ the numerator of the divisor^ is conf 
tained in 7, the numerator of the dividend, which'is 2^ times. 

Again, lei it be required to divide f- by f . f srs-,^, and 
|:sss-^ Then, dividing 8^ the numerator of the dividend, 
by 9, the numerator of the divisor; thus, f ; we find tfaat*^ 
is contained in } f ofl 1 time* 

Hence it is plain, that one fraction can be divided by 
anodter, when they have a common denominator, by dividing 
the numerator of the dividend by the numerator of the divisor. 

When the two fractions have not a common denominator, 
and as the common denominator is not used in the operation^ 
it is only necessary to find the new numerators ; these new 
numerators will eicpress the quotient: 

From the above illustration we derive the following rule- 
for dividing one fraction by another. 

RuLS. Redtice compound and complex fractions to simple 
fractions^ mixed numbers to improper fractions^ fractions of 
different dsTiominations to the same. If the tioofractums have 
the same denominator, divide the numerator of the dividend by 
the rmmerator of the divisor. 

If the two fractioTis have different denominators, muUiply^ 
the numeraior of the dividend by the denominator of the divU 
sor, the product toill be the numerator of the qiiotient; then 
multiply the numerator of the divisor by the denominator of 
the dividend, the product vsifl be the djsnamiruUor of the quo* 
iiefU. 



1. How many pounds of 
raisins, at ^ of a dollar a 
pound, can you buy with J of 
a dollar ? 



2. How many pounds of 
tea, at f of a dollar a pound, 
can you purchase with 5j> 
dollars? 
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3. How many times is ^ 
contained in f ? 

5. How many yards of 
cloth, at ^ of a dollar a yard, 
can be purchased with 4f dol- 
lars? 

7. How many times is If 
ctmtained in 9-| ? 

9. When figs are worth i 
of a dollar a pound, how many 
pounds can you purchase with 
I of a dollar? 

11. How many times is f 
contained in {• ? 



4. How many times is {> 
contained in ^ ? 

6. How many boxes of 
oranges, at Sf dollars a box, 
can be purchased with 12j> dol- 
lars? 

8. How many times is f 
contained in 9^ ? 

10. If a bushel of potatoes 
cost § of a dollar, how many 
bushels can you buy with ( 
of a dollar ? 

12. How many times is f 
contained in f ? 



13. At 3^ dollars a yard, how many yards of broadcloth 
* can be purchased with 25| dollars ? Ans. 7^ yards. 

14. If f of a yard of silk cost {• of a dollar, what will 1 
yard cost? Ans. 1^ dollars. 

15. A man purchased f of an acre of land for 24|> dollars ; 
what is the value of an acre at the same mte ? 

Ans. 86^ dollars. 

16. A baker purchased 15j^ barrels of flour for 85^ dollars ; 
how much did the flour cost him a barrel ? 

Ans. 5^ dollars. 

17. If f of j^ of a 3rard of linen cost f of f of a dollar, what 
will be the value of 1 yard ? Ans. ff of a dollar. 

18. How many tons of coal, at 5f dollars a ton, can be 
purchased with 125} dollars ? Ans. 23f^ tons. 

19. How many barrels of apples can you purchase with 
48| dollars, at 2| dollars a barrel ? Ans. 22ff barrels. 

20. If f of ^ of a ship is worth 1225} dollars, what is the 
value of the wkole of the ship ? Ans. 2451^ dollars. 

21. How many times is } of a rod contained in {• of a 
mile ? Ans. 336 times. 

22. How many bottles, containing 1^ pints each, can be 
filled with 27} gallons of beer ? Ans. 148 bottles. 

23. If a yard of ribbon cost ^ of a shilling, how many yards 
can you purchase with } of a pound ? Ans. 14f yards. 

24. If the wheels of a railroad car are 11-^ feet in circum- 
ference, how many times will each of them turn round in 
running 42f miles^ Ans. 19509^ times. 
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P&ACTIC4LJL aiXJBSTIOirS IN Tiri40A& FRAC«* 

TIONS. 

Art. lOl. 1. WfaiiAi0ihe4iiimoft|8iid^? Whstk 
tbi^ir difference ? 

2. What is the sum of ^ «f f and ^ of f ? What is thdr 

3. What is the mm of 17| and 12^ ? What is ilwir 
di&r'^nce ? 

4 What is the sum of f of a pmxA and i^ of a sliilling? 
Whai is their difference ? 

5. What is the amount of f of an English eU aitd ^d ^ 
- jwrd ? What is their dijference ? 

6. What is Ae nfo&umi of 15^ acres and 3§ roods ? Wiiat 
is their difference ? 

7. What is the amount of 1^ tons and 16f poands? 
What is their difference ? 

8. What is the amouat of | of a day and f> of an kour ? 
What is their difference ? 

0. What will he the product of f of |^ multq)iied by } 
oft? 

10. What will be the quotient of ^ of 5 divided by f off? 

11. What will be the produd of 2d} multiplied by 12}? 

12. What will be the quotient of 26i divided by 1^? 

13. If a yard of silk is worth |- of a dollar, what is f of a 
yard worth? 

14. If f of a yard of silk is worth -^ of a doUa? , what 4s 
the Talue of a yard ? 

15. If a yard of broadcloth is worth d| dollars, m^t a«e 
3f yards of the same cloth worth ? 

16. If 3f yards of broadcloth are worth 14^ dollars, what 
is the value of one yard of the same kind of cloth I 

17. If f of a cord of wood is worth 5| dollars, what is the 
value of a cord ? What is the value of 12f cords ? 

18. If 31^ gallons of molasses are worth 9f dollars, what 
is one gallon worth ? What are 5| gallons worth ? 

19. When coal is worth 7 J dollars a ton, what is J of a 
ton w^h ? What is the value of 13f .tons ? 

20. A merchant purchased ^ of a ship ; he has since sold 
f of his share. What part of ^e whole ship did he sell f 
What part does he still own ? 

21. If ^ of } of an acre of land is wordi 15f dollars, what 
is the value of an acre ? What is the value of a farm con- 
taining 325f acres ? 
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I>CCI]ICAL FRACTIONS. 

Art* 103. A <2c!df7Mi2yrac<Mm is any number of tCBi^i% 
bimdredtbs, thousandths, d^., of a unit or integer ; faencet 
^le denominator of a deciiaal fraction is a unit with so many 
ciphers annexed as there are figures in the numerator. 

A decimal fraction is expressed by writing only the nuraer- 
8it6T, or number of part^, and then placing a point at its left 
to distinguish it from a whole number. If the figures of the 
fioiti^atOT do not equal in number the ciphers of the denom- 
inator, they m«st be made equal by prefixiAg cipheilB«- 
^ are writlen l^us : ,6 tenths. 
•^f are written <• ,25 hundredths. 
"^th ^'® written ^* .375 thousanddis. 
y^ are written " .05 hundredths. 
ytApt sire written '^ .005 thousandths. 
It it a principle of wMole numbers that diey rnereiue it a 
tmfold propK)rtion frotift the pilule of units towazda iim tsfl ; 
80 it is a principle of decimal fractions that they decteau in 
a tenibid proportion from the place of units towards the 
right ; which is shewn i& the following table. 

irOXATIOX AND Bri7MBBiATIO?r TABI«Il. 
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Whole numbers. Decimal parts. 

The figures at the left of the decimal point, in the tdble, 
express . whole numbers* The 5 in the Ist place at the 
r^ht of the point expresses 5 tenths ; 5 in the 2nd pbce, 
5 iiuBdredths ; 5 in the 3rd place, 5 thousandths ; 5 in the 
4th j^ace, 5 tea thousandths; 6 in. the 5th plaee» 5 hundred 



ISO NOTATKHT OF DBOOLU. FRACTIONS. 

thousandths ; 6 in thQ 6th place, 6 millionths ; 6 in the 7th 
place, 6 ten millionths ; 6 in the 8th place, 6 hundred mil- 
Uoalhs ; 6 in the 9th place, 6 billionths ; and aH of tkem 
taken together are read thus : five hundred fifty-five million* 
five hundred fifity-five thousand, five hundred fifty-five bil- 
lionths. 

NOTATION ANP NUMSB.ATION OF DKCIMAKi 

FRACTIONS. 

Since decimal fractions decrease in a tenfold proportion 
from the left towards the right, they must increase in the 
same proportion from the right towards the left; hence it 
follows that they are subject to the same law of notation, and 
consequently to the same modes of operation, that whole 
numbers are. 

NUMBB.ATION OF DSCIBffAIi FRACTIONS* 

Art* 103* Numeration of decimal fractions is the 
method of reading them. It will be perceived that the name 
of the parts expressed by the numerator is the ordinal number 
of its denominator, and the denominator is always known to be 
a unit with as many ciphers annexed as there are figures in 
the numerator. Since the numerator expresses the numter 
of parts, and the ordinal number of its denominator expresses 
the name of those parts, we have the following rule for 
reading decimal fractions. 

HuLE. Read the meaner ator, or number of parts, as if it 
were a whole number, and then read the ordinal number of its 
denominator, or name of those parts* 

Pupils should be required to read the following decimal 
numbers. 

.375 .1234 .23466 17.406504 

.406 .2053 .04063 40.064056 

.017 .0405 .00567 51.140864 

.008 .0046 .50608 75.000046 

.049 .0509 .06079 97.800009 



NOTATION OF DSSCIMAIi FRACTIONS. 

Art. 104. Notation of decimal fractions is the method 
of writing or expressing them by their proper figures. 

By examining the table, it will be perceived that a figure 
in the first place at the right of the decimal point expresses 
tenths, in the second place, hundredths, in the third place, 
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thousandths, &c. Hence we have the following rule for 
writing decimal fractions. 

Rule. Write a figure expressing the number of. tenths^ 
hundredths, thousandths^ 4*0* > 9f^ given decimal^ each in its 
proper place, observing to write a cipher in the place of each 
of the parts omitted. 

Pupils should be required to write the following decimal 
numbers. 

1. Fire hundred and five thousandths. 

2. Seven thousand five hundzed and fifteen ten thou* 
sandths. 

3. Twenty-five tfaouaaiid and seventy-five hundred thou- 
sandths. 

4. Forty-eight thouaand and eighty-nine hundred thou* 
sandths. 

5. One hundred twenty thousand two hundred and fiire- 
millionths. 

6. Six hundred seventy-six thousand and forty-five ten 
millionths. • - 

7. Five hundred thousand and forty-five hundred mil- 
lionths. 

8. Nine hundred eighty-seven thousand and tweaty-five 
hillionths. 

9. Eight hundred twenty thousand and twenty-five teA 
hillionths. 

10. Seven hundred and fifteen thousand and forty-five 
trillionths. x 

Art. lOS* Annexing a cipher to a decimal fraction 
reduces it to the next lower order or denomination, but does 
not alter its size or value, since every 'significant figure con- 
tinues to occupy ihe same place ; thus, .5, .50, and .50Q, are 
all of the same size or value, each being equal to -j^ or ^ of 
a unit. 

Prefixing a cipher to a decimal fraction reduces it to the 
next lower order or denomination, and ako diminishes its 
size or value in a tenfold proportion by removing the si^flAifi-'. 
c^t figures further from the decimal point; tibus, .5, .00, a&d 
.005, differ in size or value, .5 being equal to ^ or ^, .05 heiwg 
equal tSv ox ^, and .005 being equal to t^ or y^. ' 

Tifvo or more decimal fractions, each containing the SiBime 
number of figures, have a coDSmon denominator ; thus, .005, 
•OdOy and •5CK), have 1000 for a eommon denominator. 

Two or more decimal firactionsy each containing a diAreni 
11 



nupiber of figuws, mjnr be phi^ng^ to. fraciy^^ns J^TJ^g liL 
eommon denominator, oy annexing so Qiany ciphe.ps q.^, i^x^ 
necessary to make the niynber of figures in eacK fraction 
tke same ; thus, .5, .05, and .500, may be cYiSLjigei to «50p^ 
.050, and .500, which hjEtve 1000 for a common denominator. 

A mixed number, that is, a whole number and decipial 
annexed, is equal to an improper fraction whose numerator 
iB a& the figoSces of the nixtfd tiwiiber, tak«n as a whole 
number, and whose denominator is that of the decimcd part 
of the mixed number. Thus, 45.76 is ^qual to i^J , which 
is ^ibfioos fsom die method of changing a mixed number to 
an improper fraction. 

The debominatiogs oi fedand moiey are purely decimal, 
dollars being units or whole numbers, dimes tenths of a 
dfliks, cents hundredths of a dollar, and mills thous^dths of 
a dollar ; consequently, federal money and decimal fraotions' 
fOB tsvUb^eci to the same methods of ^ration. 



ADDITIOir OF DSCIMAIi FRACTIOKHf 

Art; 14M* Since decimal fractions incriease in a tenfold 
proportion from ri^ht to left, like whole numbers, we have "^e 
mlowiDg rule for additicm of decimal frictions. 

Rule. Write the members to be added, whether mixpd (yr 
pure deciTfuds, placing whok numbers under whole numbers^ 
tenths under tenths, hundredths t^ntfer hun4redths, ^c, 

JPind their sum as in addition of simple numbers; and^ ffOft^^ 
ike righty point off so many figure for decimals as are equal 
to the greatest number of decimal figures i^ anu, qfthe^jj^sn 
wumpers* 

1. What |s the sum of .5, .7^ I 2. Wl^it is the amount of .2j5, 
and. 8? .75, and .951 

3. What is the sum of 5.5, 4. What is the amount of 35.95 
10.7, and 1^.8? land 75.75? 

5. What is the sum of 85.385, 848.25, .3085, 98.7«, 
3.4867, and .885? Ans. 967.0159. 

«. What is the amount of SiSMi 375:065, 211.0085, and 
3495? Ans. 1150.0275. 

7. What is &e sum of .81^45, .68379, .53048, and 
.000351 Ans. 2.07197; 

8. What is Aq amount of 1^.060007, 145.643, 175.88» 
aftd 17.00348? Ans. 363.536487. 

6. What is ttie sum of 120.25, tl9.5, 910.125, and ftf^Wt 
10. WlMt is the amonilft of 94S.l97^ 971^.125, 9l9$.0^, 



«tPLtnttCA^*6ii OF tMctmxi rtuctiows. "^ 

SUBTRACTION QF DBCIMA&. FRAGTIOBTB. 

Aft* lVt» Sitice decimal fractions increase in a tenfold 
proportion ^oni Hght to left, we have the foll^ping 

Rule. Write the less rmmber under the greater, ptacing 
whole numhers under whole rmmbers, tenths under terUhSf 
hundredths under hundredths, <^c. 

Then proceed as in subtraction of simple numbers, and from 
the right of the remainder poirU off so many figures for 
decimals as are equal to the greatest number of decinud figurts 
in either of the given numbers, 

1. From .5 take .85. | 2. From .75 take .5. 

3. Stlbtnct .5 from 10; 4. Subtnet .75 from 95. 

5. From 3.75 take 1.8975. Ans. 1.8525. 

6. Subtrkct .3785 from 1.5. Ans. 1.1215. 
i. From $Z36 take .125 of a dollar. Ans. S235.875. 

8. From seventy-five take tWenty-five millionths. 

Ans. 74.999975. 

9. Subtract twenty thousandths from twenty thoasand. 

Ans. 19999.980. 

10. From one million take one millionth. 

Ans. 999999.999999. 

11. Subtract ^1.375 from 10 dollars and 10 cents. 

12. From 100 dollars take 75 dollars and 25 cents. 



Miri^TiPi^iCATiosr OF i>b:cimaij fractions. 

Art* 108* When a whole number, or a fraction, is 
multiplied by a whole number, the product will be greater 
than thp multiplicand in the same proportion that the multi- 
plier is greater than a unit; thus, 5x5 = 25; here the 
product is 5 times as great as the multiplicand ; and .5 X^ 
s==s 25 tenths, or 2.5; here, also, the product is 5 timed as 
great as the multiplicand. 

When & whole number, or a fraction, is multiplied by a 
fraction, the product will be less than the multiplicand in the 
same proportion that the multiplier is less than a unit ; thus, 
12 X •t> = 60 tenths, or 6 units; here the product is only 
.5 tenths or 1 half of the multiplicand ; and .5 X '5 = .25 
hundredths ; here, also, the product ts only .5 tenths o^ 1 half 
of the multiplicand. 

From the above illustrations it is pl^n, that when a whole 
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number is multiplied by a decimal fraction, or when a deci- 
mal fraction is multiplied by a whole number, the product 
will be in the lowest denomination, or order of parts, named 
in the given decimal; thus, 175 X ^OOd thousandths = .875 
thousandths. 

It is also obvious, that when a decimal fraction is multi- 
plied by a decimal fraction, the product will be in the denom- 
ination produced by multiplying the lowest denomination, or 
order of parts, in the multiplicand by the lowest in the multi- 
plier; thus, .375 thousandths X '^ hundredths = .16876 
hundred thousandths. Hence the following general rule for 
the multiplication of decimal fractions. 

RuLB. Multiply as in whole numbers^ then point off mo 
mamiy figures in the product for dedmalSi counting from the 
right, as there are decimal figures in both factors* If there 
are not as many figures in the product, prefix so marvy ciphers 
as are necessary to make up the required number. 



1. What is the product of .15 
multiplied by 5t 

.3. What is the prodact of .75 
maltiplied by 6 ? 

5. What is the value of 10 
yards of cloth, at .125 of a dollar 
a yard? 



2. What is the prodact of 50 
multiplied by .5? 

4. What is the product of 12.5 
multiplied b}r .12? 

6. What is the value of .7 of 
an acre of land, at 30 doUaia an 
acre? 



7. Multiply 200 by .75. Product, 150. 

8. Multiply 5000.5 by .05. Product, 250.025. 

9. Multiply 12.386 by .354. Product, 4.384644. 

10. Multiply .3785 by .003. Product, .0011355. 

11. What is the value of 12.5 tons of coal, at $6.75 a ton ? 

12. A merchant purchased a ship, for which he paid 12500 
dollars ; what is .625 of the ship worth ? 

13. A gentleman purchased a lot of land for 750*dollars; 
what is .875 of it worth ? 

14. If an insurance office charge .0125 of the value of a 
house for insuring it against fire during one year, what will 
be the expense of insuring a house valued at $4675 ? 

Decivud fractions are multiplied by 10, 100, 1000, 4*^., by 
removing the decimal point so many figures towards the right 
as there are ciphers in the multiplier. 

Thus, .475 X 10 = 4.75. 
.475 X 100 = 47.5. 
.475X1000=475. 
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I>IVI8IOir OV DnCIMAIi FRACTIOirS, 

Art* 109* When a whole number or a fraction if 
divided hy a whole number, the quotient will be less than 
the dividend in the same proportion that the divisor is greater 
than a unit ; thus, 25 -f- 5 = 5 ; here the divisor is 5 times 
as great as a unit, and the quotient is only 1 fifth as great as 
the dividend ; and .8 -S- 4s= .2 ; here the divisor is 4 times as 
great as a unit, and the quotient is only 1 fourth as great as 
the dividend. 

When a whole number is divided by a fraction, the quotient 
will be greater than the dividend in tne same proportion that 
the divisor is less th^a a unit ; thus, 5 *^ .5 s=s 10 ; here 
the divisor is 5 tenths or 1 half of a unit, and the quotient 
is 2 times as great as the dividend. 

When a greater fraction is divided by a less one, the quo- 
tient will be greater than the dividend in the same propor- 
tion that the divisor is less than a unit; thus, .4 -S- .2ss=:2; 
here the divisor is 2 tenths or 1 fifth of a unit, and the 
quotient is 5 times as great as the dividend. 

When a less fraction is divided by a greater one, the quo- 
tient will be less than a unit in the same proportion that the 
divisor is greater than the dividend; thus, .2-7-.4ss.5; 
here the divisor is 2 times as great as the dividend, and the 
quotient is only 5 tenths or 1 half of a unit. 

From the above remarks and illustrations it is plain, that 
when the divisor is a whole number, there must be as many 
decimal figures in the quotient as there are in the dividend. 

It is obvious, that when the divisor only contains decimal 
figures, or when there are more decimal figures in the divisor 
than there are in the dividend, if we make the number of 
decimal figures in the dividend equal to the number of deci- 
mal figures in the divisor, by annexing decimal ciphers to 
the dividend, the quotient will be a whole number, except 
when the divisor is greater than the dividend. 

It is also obvious, that when there are more decimal 
figures in the dividend than there are in the divisor, there 
will be as many decimal figures in the quotient as the num- 
ber of decimal figures in the dividend exceeds the number 
of decimal figures in the divisor. Hence the following gen- 
eral rule for the division of decimal fractions. 

RtTLE. Divide as in whole numbers, then point off so many 
of the quotient figures for dedmals, counting from the right, 
as the number of decimal figures in the dividend exceeds the 

11* 
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mmher of decimal figiirei in the divisor. If there are not a» 
manyt Jkgurm in ike qmoHenM^ pf^ m meanf eipken ae are 
necessary to make up the required numbef. 

When there are more decimal figures in the dipisor than 
there are in th^ dividend, or when the divisor exceeds the diui' 
derid, annex so many decimal ciphers to the dividend as ate 
necessary to obtain any required numher of dfnAmal fi^r^ in 
^ quotient. 

When there is a, remainder, ciphers may he annexed to it^ 
and the division continued untU the required number of ded* 
mal figures is (Stained* 



1. What is the qaotieist of .12 
diTMed by 61 
%. What is the quotient of l.d 
by 8? 



d. What is the qnotieoit o£ 6 
divided by .1^? 

4. What is the qaodent of 1.9 
divided by .15? 
5. How many times is .& el a [ %. . Wlut pait of 1 ttes k 16 
fmimr ewtained ill Id doUsml |dD]faaeoiiftaiBediQ.aof adoDar! 

7. Diiide 23.127^ by 5.3. Quotient, 4.175. 

a IHyide .11875 by 4.75. Quotient, .025. 

9. Dhide 1.87 by 8.5. Quotient, .53428+. 

-¥. IhiB charader shmn thai the qvu)t(ent U fud complete, 

10. Divide 14.4376 by 8.25. Quotient, 1.75. 

11. Divide 8.38 by .666. Quotient, 12.582584-. 

12. Divide .0011355 by .3785. Quotient, .003. 

13. Divide 4.543944 by .35^. Quotient, 12.836. 

14. Divide .25 by 400, Quotient, .000625. 

15. Divide 400 by .25. Quotient, 1600. 

16. What will be the quotient of 150 divided by .75? 

Ans. 200. 

17. What will be th^ quotient of .75 divided by 200 ? 

Ans. .00375. 
la What will be the quotient of 50Q divided by .05 1 

Ans. 10000- 
19. What will be the quotient of .05 divided by 500? 

Ans. .0001. 
^. When wood is worth $6.75 a cord, how xaany cords 
C^ you buy with 81 dollars ? 

21. If l.o75 yard of cloth is sufficient to make a coat, how 
inany coats can be oiade of 37.5 yajeds ? 

WhmK th$ diifisor is 10, 100, 1000, 4*^., division u jmt- 
jormtd by reni^ing the deoimal potut f n the divid0nd » 
ref toward^ the Uft Of thfire are chhtrsm the di 
i^,4.7^-^ 10 =.475. 
^.5+ 100 »? .475 
475 -i- 1000 r«. 475. 




« 
TO fSAN&S A VULGAR FBACTION TO AN EQUIVALENT DEQQCAL 

PBACTION. 

. Art* no. Suppose we wish to change the vol^far frac- 
tion I to a^ equlraleat 4eciixuLl fra^oa. 

OPBBAnON. 

8 ) 7.0 ( .875 Ans. We ^i^rite the numerator 7, and place a point 

64 at tjie rii^, for a diTidend, and ihe denonina- 

— tor 8 for a divisor. We annex a oipher to the 

^0 dividend, which reduces it to tenths ; we then 

56 divide the 70 tenths by 8, the quotient is 8 

-^ tenths, and 6 tenths lerosin. we annex a 

^ cipher to the remainder, lyhich reduces it to 

40 • hundredths ; we then divide the 60 hundredths 

by 8, the quotient is 7 hundredths, and 4 hundredths remain. We 

gnn^x a ci^er Xq the remiiinder, -vf hich ledaees it to tfapusnodths ; we 

then divide the 40 thousandths by 8, the quotient is 5 thoasanltbft* 

Prom the aboYe illustr^on, we obtain the following gen- 
eral rule for changing a vulgar fraction \o an equiv^ent 
decimal fraction. 

Rule. Annex a cipher to the jmrnerator tohieh redtcces it 
to tmth$^ then divide the number of tenths by. the denominator; 
if there is a remainder, annex a cipher which reduces it to 
hundf^dths, then divide the number of hu7idredihs ; and thus 
continue until there is no remainder^ or until a sufficient 
num^ of guotieiU figures is obtained. 

There are some vulgar fractions which cannot be expressed exactly 
in deehnals. Since we multiply each successive remainder by 10, 
and as IQ is composed of the prime factors 2 and 5^, it Mows» thai 
whenever the denominator of a vulgar fraction is a prime number 
ether than 3 or 5, or when it contains any prime &ctor except 3 and 
5, the vulgar fraction cannot be accurately expressed in decimals. 



I. What decimal is equal to J^ ? 

3. What decimal is equal to | ? 

6. Wliat decimal is equal to } ? 

7. What decimal is equal to 1 1 



3. What decimal is equal to j t 

4. What decimal is equal to ) t 
6. What decimal is equal to 1 1 
8. What decimal is equal to } ! 



9. Change, -fl to an equivalent decimal. Ans. .9375. 

10. Change ijW ^ ^" equivalent decimal. Ans. .0008. 

11. What decimal is equivalent to ^? Ans. .34375. 
18. What decimal is equivalent to ^ ? 

Ana. .1484375. 
13. Chtupige A^ to its eqqivalent decimaL 

- * Ans. .16016626. 
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14. Change f to its approximate decimal. 

Ans. .66666+. 

15. Change -/ij^ to its approximate decimal. 

Ans. .545454-* 

TO CHANGE A DECIMAL FRACTION TO AN EQinVALENT VtTLGAR 

FRACTION. 

Art* 111* Since the denominator of a decimal fraction 
is a unit with so many ciphers annexed as there are Hgures 
in the given decimal, we have the following 

Rule. Change the decimal fraction to a vtUgar frojction 
hy fvriting its denomiTiator under it, then rediice this tndgar 
fraction to its lowest terms. 



1. What vulgar fraction is 
equal to .5^ 

3. What vulgar fraction is 
eqaal to .751 

5. What vulgar fraction is 
equal to .375? 



2. What vulgar fraction is 
equal to .35 1 

4. What vulgar fraction is 
equal to .125? 

6. What vulgar fraction is 
equal to .625 ? 



7. Change .9375 to an equivalent vulgar fraction. 

Ans. -ff . 

8. .Change .0008 to an equivalent vulgar fraction. 

Ans. yySTT' 

9. Change .34375 to an equivalent vulgar fraction. 

Ans. ^. 
10. Change .1484375 to an equivalent vulgar fraction. 

JxUS. Vyy* 

TO CHANGE THE LOWER DENOMINATIONS OF ANY COMPOUND 
NTTMBER TO AN EQUIVALENT DECIMAL FRACTION OF ANY 
HIGHER DENOMINATION. 

Art* 113* Suppose we wish to change 7s. 6d. to the decimal 
of a pound. Sixpence is -^s., and 1^., changed to a deoimal, is 
equal to .5s. If we divide .5s. by 30, we shall change it to the 
decimal of a pound, because any fraction of a shilling is only 
1 twentieth as great a fraction of a pound ; thus, .58. -:- 20 =» 
.0Z5£. Seven shillings is ^£., and /^i?., changed to a decimal, 
is equal to .S5£,; and .36je:. + .025i:. = .375je:., the decimal 
required. Instead of changing .5s. and ^^J^. separately to decimals, 
we mayaniiex the .5s. to the 7s. ; thus, 7.6s. ; and 7.68. -7-30 = 
.S75£., as above. Hence the following 

BuLE. Write the given numbers under each other for dzvt' 
dendSy proceeding in order from the lowest denominalif^ ^ 
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the Mghesi. Then begin toith the lowest denomination, and 
divide the number of each denomination, in succession, (anneX" 
vng (IS many decimal ciphers as may be necessary,) by that 
number which is equal to a unit of the next higher, and write 
each quotient at the right of the next lower dividend ; the last 
quotieTit vnU be the decimal required. 

Change 15s. 9d. 3qrs. to an equivalent decimal of a pound. 

Opbbation. 

4 ) 3.00 Three farthinni are |d. ; dividing S.OOqre. 

by 4, changes |a. to the decimal .75d., which 

12 ) 9.7500 we place at tlie right of the 9d. ; dividing 9.75d. 

• by 13, changes 9.75d. to the decimal of a shil- 

20 ) 15.812500 linff, which we place at the right of the ISs. ; 

dividing 15.81358. by 90, changes 15.8135». to 

Ans. .790625£. the decimal of a pound. 

A compound number may be changed to the decimal of a higher 
denomination, by reducing the given compound number to a vulgar 
fraction, (Art. 91,) and then reducing the vulgar fraction to a aed" 
mal. (Art. 110.) In the above question, 158. 9d. 3qis. as 759qTB. 
Iir. = 960qr8. ; ^en 15s. 9d. 3qrs. is equal to ^f^J^., and ||^-^* 
= .790685je. 

2. Change 2s. 6d. to the deci- 
mal of a pound. 



1. Change' Id. Sqis. to the 
decimal of a shilling. 

3. Change 4s. 6d. to the deci- 
mal of a d(Mlar. 



4. Change 2qrs. 2 n. to the 
decimal of a yaid. 

5. Change 12s. 6d. 3qrs. to the decimal of a pound. 

Ans. .628125£. 

6. Change 6d. Iqr. to the decimal of a shilling. 

Ans. .52083-4-8. 

7. Change 10 oz. 13 pwts. 9 grs. to the decimal of a 
pound. Ans. .8890625 lb. 

8. Change 7 cwt. 3 qrs. 17 lbs. 10 oz. 12 drs. to the deci- 
mal of a ton. Ans. .3953S-{- ton. 

9. Change 3 pks. 1 qt. 1 pt. to the decimal of a bushel. 

Ans. .796875 bushel. 

10. Change 5 fur. 12 rods to the decimal of a mile. 

Ans. .6625 mile. 

11. Change 2 roods 16 rods to the decimal of an acre. 

Ans. .6 acre. 

12. Change 13 hours 30 minutes to the decimal of a day. 

Ans. .5625 day. 

13. Change 3 quarters 2 nails to the decimal of a yard. 

Ans. .875 yard. 

14. Change 15 gallons 3 quarts to the decimal of a barrel. 

Ans. .5 barrel. « 



Uto ftEDttClnON OP DEdmAL iPRACTiONS. 

TO CHANGE A DECIMAL FRACTION OF ANT HIGHER DSNOMINH. 
TION TO ITS EQinVALENT VALUE EXPRESSED IN WHOLE 
NUMBERS OF LOWER DENOMINATIONS. 

Art. 1 IS* Suppose we wish to change .790626£. to 

its equivalent value in shillingSi pence, and farthings. 

.790625 Multiplying the given decimal of a pound 

20 ^y ^^' product must be the numerator 

of a decimal fraction 20 times 9b great, or 



6 Id 812500 ^^ fraction of a shilling equal in value to 
.p the given fraction of a pound ; thk product 

2_ being an improper fraction, we divide •it by 

A Q '7'snAnn ^^® denominator 1000000, by pointing off* tax 

a. y . /^OUUUU ^^lek^ counting from the right ; the figures 

^ at the left of the point express, the quotient^ or 

fTrrrrrr' number of shillings, and the figures at the light 

qrs. J.UUUUUU Qf jjjQ ^inx express the remainder, or decimal 

of a shilling. Multiplying this decimal of a shilling by 12, the 

product is the decimal of a penny of equal value ; pointing off six 

figures as before, the fiigure at the left of the point expresses the 

quotient, or number of pence, and the figures at the right express 

the remainder, or decimal of a penny. Multiplying this decimal 

of a penny by 4, the product is the decimal of a farthing of equal 

value ; pointing off six figures, the figure at the left of the point 

expresses the quotient, or number of farthings. Therefore, 

.790625i:. » Ids. 9d. Sqrs. 

From the above example and its illustration we obtain the 
following 

Rule. MiUtiply the given dedindl by that number of the 
next Ibwer denomination which is equal to a unit . (^ the 
highet, and, from the right of the product j point off so manv 
figures for decimals as there are figures in the given decimeu. 

Multiply the decimal of each tower denomination in the 
same manner^ and the several numbers at the left of the deci- 
mal points will express the equivalent value of the given deci' 
mrd in the proper denominations. 



1. Change .125 of a shilling to 
its value in pence and farthings. 

3. Change .75 of a dollar to its 
value in shillings and penc^. 



2. Change .125 of a pound to 
its value in shillings and pence. 

4. Change .625 of a yurd to its 
value in quarters and nails. 



.5. Change .628125 of a pound to its equivalent value in 
shillings, pence, and farthings. Ans. 12s. 6d. 3qr3. 

6. Change .8890625 of a troy pound to its equivalent value 
in ounces, pennyweights, and grains. 

Ans. 10 oz. 13pwts. Qgrs. 

t. Change .^96875 of a bushel to its equivalent value in 
peclcs, quarts, and pints. Ans. 3 pks. 1 qt. 1 pt. 



& Change .662$ ^f a mQe to ita equiTalent value in £vr- 
lopfs and rods. Ans. 5 fur. 12ro4s. 

9. Change .6 of an acre to its equivalent value in iroodf 
and rods. Ans. 2 roods 16 rods. 

JO. Change .5625. of a day to itg equivaleat value in hours 
and minutes. Aps. 13 hou|rs 30 minutes. 

TO CHANGEi ANY NTJMBEJQ^ 0? SHILWlfGS, FIANCE, AND FAR- 
THINGS, TO THE DECIMAL OF A FOUND, THE DECIMAL TER- 
MINATING AT THOUSANDTHS. 

Art* 114* Suppose we wi&h to change 176. lOd. gqrs. 
to the decimal of a pound. 

Opsilatiom 

.8 cqhalfoflSs. Aa diiUiiigs a«e twvrtwdiB 

.05 =the odd shiUiag, lM"fl„^ Ji^*" ""^'if 

f\AA xi- I. r^ -xi.' must be tenths of a pouna; 

.044 =sg the number of farthings, consequently ,we write a figure 

oo>i • inu • J 1. o expressing half the even num- 

.894 m 10|d. increased by 2. ^ ^ ^^ pj^ ^^ ^^^^j^ 

One sliiDing is ^£, = ,05£,; therefore, when there is an odd 
shilling, we write 5 in the place of hundredths. Again, fkrthings 
are 960th8 of a pound, and if there were 10(M) instead of 960 &r- 
things in a pound, it is plain that any number of farthings would be 
80 maiiy thousandths of a pound. But 960 plus ^^ of 960 or 4Q*s^ 
1000 ; consequently, any i^umber of farthings, plus ^ of the nvm^ 
ber, will be so many thousandths of a pound. Whenever the nvm)>er 
of farthings is more than 12, -^ of the number is more than ^ of ft 
farthing ; therefore 1 must be suided to the number ; and when the 
number of farthings is more ^an 36, ij^ of the number is more than 
1| farthings ; therefore, 9 must be a^ed to the number ; and the 
figures expressing the number thus increased we write in ^e second 
and third places. Hence we have the following 

Rule. Write half the greatest even number of shillings in 
the place of tenths, and 5 ir^ the place of hundredths, when the 
m/mber of shillings is odd' 

Write the number of farthing* in the given pence and 
farthings in the second and third places; increasing their 
number by 1 when it exceeds 12, and by 2 when it exceeds 38. 

Whfn there are no shillings, or only one shilling, in the given^ sym, 
a cipher must be written in me place of tenths. 

When the number of farthings in the given pence and farthings 
does not exceed 9, a cipher must be written in the second places or place 
of hundredths. 



1. Change 4s. 6d. Iqr. to the 
demial ^f a ^o^nd. 

§7 ChangiB Is. Id. 3qrs. to thf 
dedmttl of apoand. 



2. Change 78. 7d. 2qr9, tO tbe 
decimal of a popn4' 

4. Ol^ange Os. ^d. 9qrs. to the. 
dec&Eial of a pouad. 
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&. Change 5s. 5d. Iqr. ; 6s. 6d. 2qr8. ; 7s. 7d. 3qrs. ; 88. 
8d. Iqr.; 9s. 9d. 2qTS., and lOs. lOd. Sqrs., each to the 
decimal of a pound. 

Ans. .272 ; .327 ; .382 ; .434 ; .490, and .545. 

6. Change Id. Iqr.; .Id. Sqrs. ; 2d. Iqr.; .2d. 3qrs. ; 5d. 
2qrs. ; Is. Id. ; Is. 6d., and Is. lid., each to the decimal of 
a pound. 

Ans. .005; .007; .009; .011; .023; .054; .075; .096. 

TO CHANGS ANY DECIMAL Of A POUND, TERMINATING AT 
THOUSANDTHS, TO ITS VALUE IN SHILUNOS, PENCE AND FAR 
THINGS. 

Art llff. Suppose we wish to clnmge .894 of a 
pound .0 its value in shillings, pence and farthings. 

OmjLTmn. ^^ ^ evident that the operation 

jC.894 i^ this Art. most be the reverse 

J&.8 X 2 == IBs. of ^^ operation in Art. 1 14. As 

£,05 s=s Is. 1 tenth of a pound is equal to Ss. , 

j£:.044 — .002s42qi8.ssl0id. ^^^ ni*"*' ^ ^^^ ^ many 

shillings as there are tenths of a 

Ans. 17s. : lOi.d. pound, and .8X2=168.-5 

hundredths of a pound being equal 

to Is. — we deduct 5 hundredths j&om the 9 hundredths, and add its 

equal. Is., to 168., and there remain 44 thousandths of a pound ; and 

44 thousandths, less 2 thousandths, equal 43 farthings, or lOJ pence. 

Hence we obtain the following 

Rule. Write twice the nutnber of tenths of a pound for 
shillings; and if the number ofhundredths is5yOr more than 
5, add another shiUing ; then deduct the 5 hundredths^ and 
call the remaining number of thousandths so muny farthings ; 
deducting 1 when the number exceeds 12, and 2 when it 
exceeds 36. 



1. Change .226 of a ^und to 
its value in shillings, pence and 
farthings. 

3. Change .057 of a pound to 
its equivalent value. 

5. Change .542 of a pound to 
its equivalent value. 



2. Change .381 of a pound to 
its value in shillings, pence and 
farthings. 

4. Change .490 of a pound to 
its equivalent value. 

6. Change .999 of a pound to 
its equivalent value. 



7. Change .272 ; .327 ; .382 ; .434 ; .490, and .545, of a 
pound to their equivalent value in shillings, pence and 
farthings. 

Ans. 5s. 5d. Iqr. ; 6s. 6d. 2qrs. ; 7s. 7d. Sqrs. ; Ss. 8d. 
Iqr. ; 9s. 9d. 2qr8., and lOs. lOd. Sqrs. 
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mSmATIVO OR OIRCm«ATIlf« I>KOIMAIi»# 

Art. 11 A. We have seen, (Art. 110,) that a. vulgar 
firaction whose denominator is any prime number other than 
2 or 5, or when it contains any prime finctcnr este^ 2 etoA 5, 
cannot be exactly eicpressed in decimals* 

Thus, if we reduce 4* to a decimal we shall obtain th^ 

repeating figure .1, whkh we distinguish by placing a point 

over it. Since the repeating decimal figure .1 is equal k^ 

tike ralgar fraction |, .i most equal f, .S must equal |, ftc.; 
therefore, every si^le repeating ^cimal figure musi he 
equal to a volgur fraotiofi ^dse numerator is the repeating 
figure, and whose deHmuoalor is 9. 
K we reduce ^ to a decimal, we shall obtain the fepeat- 

ing figlires .01, which we distinguish by placing a point over 

each figure. Since the repeating deckaal %iires ^01 are 

eqoai to the vulgar fraction ^ .02 must be equal to A, 

.ti must be equal to ^, 6cc. 
Again, if we reduce ^l^ to a decimal, we shall obtain the 

repeating figures .601, which we distinguish by placing a 
poixit over the first and last figure. Since the repeating 

decimal figures .001 are equal to 9^, .002 must be equal to 

7I7, .003 must be equal to ^^, &c. This correspondence 
exists universally; therefore, any repeating or circulating 
decimal is eqiHLi to a vulgat fraction whose numerator is ^e 
repeating figure or figures, and whose denominatof is a 
number of ds eq«ial to the number of repeating figurei^. 

TO CflBAlV^E JLNT REPEATING OR CIRCULATING DECIMAL TO JTS 

^QtJrVALENT VTTLGAK FRACTION. 

Rule. Make the repeating figure or figures the nwnerO' 
tor, €tnd a number of 9* equal to the number of repeating 
figures the denominator ; this fraction, reduced to its lowest 
termSi wiU be the equivalent vulgar fraction required. 



1. Change .4 to hs equivaleat 
vulgar fraction. 

3. Change .7 to its eqaiyaleat 
vu^ftt fraction. 



9. Ckan^e A to ite eqaivaldnt 
vulgar firaction. 

4. Change .8 to its eqaivaknt 
vulgar fraction. 



5. Ghasge .86 to an e^valent vulgar fraction. Ans. ^. 

6. What is the equivalent vulgar fraction of .8i ? 

12 Ans. A* 
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TO CKIHOB ▲ EBFBATnrO OB CIKCTrLATIlfG IMBCIKAL TO AH 
EQUIVALEirr YUL6AR ?BACTIOir WHICH DOES NOT BEGIN TO 
EEPBAT AT THE FIHST PLACE. 

Art* IIT. If we change -j^ to a decimal, we shall 

obtain .53. This decimal begins to repeat at the second 
place, or hundredths. The first figure, 5, is -fy, and the 

repeating figure, 3, is f of tV ot A= A- A=ift + ^= 
i&> or -^t tile original vulgar fraction. 

Again, if we change IfA to a decimal, we shall obtain 

.4745. This decimal begins to repeat at the third place or 
thousandths. The first two fibres are -iV^, and the two 
repeating figures |f of y^, or vt^=T!W- TWr=TWlr» 
and -AVir+TAir^^AWr* or f|i, the original vulgar fraction. 
From the above illustrations we obtain the following 

Rule. Change the finite part, or figures whijch do not 
repeat J to a tnUgar fraction by vhiting its decimal denomina' 
tor; then change the repeating figure or figures to a vulgar 
fractvony [Art. 116,) which unU be a fraction of the finite part; 
reduce this compound fraction to a simple one ; then reduce 
the ttoo fractions to their least common denominator and find 
their sum ; this fraction, reduced to its lowest terms, wuL be 
the equivalent vidgar fractuni required. 

1. Change .46 to its equivalent vulgar fraction. Ans. ^* 

2. Change .38 to an equivalent vulgar fraction, and provs 
the result to be correct. 

3. Change .374 to an equivalent vulgar fraction. 

Ans. f}}. 

4. Change .4635 to an equivalent vulgar fraction, and 
prove the answer to be right. 

5. Change .47647 to an equivalent vulgar fraction, anf 
then change the result to a circulating decimal. 

_ • ■ _ 

6. Change .5925 to an equivalent .vulgar fraction, and 
then change the vulgar fraction to a decimal. 

7. If 1 pound sterling of English currency be equal to 

•4.4, what is the value of 500 pounds sterling? 

8. If 1 yard of linen is worth $.6, what is the value of 12 
yards ? 

9. If 1 yard of silk is worth 9.83, what is the value of 80 
yards? 
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EXCHANGE OF CURRENCIES. 

Airt* 118. Exchange of Cubrencies is the process of 
changing the denominations of the money of one country to 
the denominations of .the money of another couiltry. 

We have already shown (Art. S5) that federal money is 
the currency of the United States. The currency of a 
country includes its gold, silver, and copper coins, also those 
coins of other countries which are in circulation, together 
with such bank notes as are redeemable in specie. 

Coins are pieces of metal composed of gold, silver, and 
copper, each piece having some device or legend stamped 
upon it with a die. 

TABIiE OF FOREIGN COIITS IVHOSB TAIiUKS 

▲ RB FIXBD BY liAMT. 

Found Sterling of Great Britain, $4.84 

Pound of the British Provinces of Nova Scotia, | ^ qq 

New Bnuswick, Newfoundland and Canada, ) 

Pagoda of India, * ; . . . . 1.84 

Tale of China, 1.48 

Milrea of Portugal, 1.12 

Specie Dollar of Sweden and Norway, 1.06 

Specie Dollar of Denmark, 1.05 

Ra Dollar of Denmark, • 1.00 

Milrea of Madeira, 1.00 

Milrea of the Azores, 83| 

Ducat of Naples, 80 

Riz Dollar of Bremen, 7^ 

Rouble, Silver, of Russia, 75 

Thaler of Prussia and Northern States of Germany, 69 

Florin of Austria and the city of Augsburg, • .48} 

Rupee of British India, .44j| 

Rupee, Company, 44} 

Florin of the Southern States of Germany, .40 

Florin of the Netherlands, t 40 

Guilder of the Netherlands, 40 

Marc Banco of Hamburg, * 35 

Livre Tpumois of France, 18} 

Franc of France, . 18| 

Franc of Belgium, 18-| 

Livre of Sardinia, 18-| 

Lira of the Lombardo-Venetian Kingdom, 16 

Lira of Tuscany, 16 

Real Plate of Spain, . .10 

Real Yellon of Spain, 05 

Any given number of either of the above coins may be 
changed to federal money, by multiplying the value of one 
by the given number. 
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AjPt. 119. The legal vabi« of the fowifl 9leiluBC of 
Great Britain, which is represented by the gold sovereign, 
was S4.44|- previous to the change in our standard. By an 
act of Congress, passed January, 1837, the eagle is to be 
900 thousandths fine, and to weigii 358 mins ; the half and 
quarter in proportion. The dollar is to be of the same fine- 
ness, and to weigh 412^ grains, the parts in proportion. 
The relative value, therefore, of silver to gtM, is 15.9884 
to 1. This change raised the legal value of the pound to 
84.84. 

1. Suppose that a merchant of Boston receives an 
invmee of merchandise firom Liverpool, amounting to £560. 
17s. lOd. sterling. What is the amount of the invoice in 
federal money, allowing the pound to be equal to $4.44^ ? 
What is the ai^ount, allowing the pound to be equal to 
«4.S4? 

As 1 dollar is equal to 4s. 6d. sterliag, and 4s. 6d, ster- 
ling is equal to ^ of 1 pound sterling, there must be ^ as 
many dollars as pounds. 

Hence, the following rule for changing sterling money to 
federal money, allowing the pound to be equal to S4.44f • 

Rule. Change the shillings^ pence, and farthings, if amu^ 
to the decinud of a pound, (Art. 114,) and annex it to me 
pounds. Then divide the given number of pounds and 
decimals of a pound by ^; the quotient wiU be dollars and 
decimals of a dollar, 

£560. 17s. lOd. oa £560.892, and £560.899- 
82492.853^, Ans. 

And $4.84x £560.8925a=$2714.71728, Ans^ 

2. Change 1000 pounds sterling to federal moneyi allow- 
ing the pound to be equal tp $4.4^. 

3. Change £1250. 6s. 8d. sterling to federal money, 
allowing the pound to be equal to S4.^. 

4. Change 975 francs of France to federal money. 1 
franc =^8.186, and 8.186 x975=$181.35, Ans. 

5. Change 5000 francs tQ federal money. 

6. Change £75 Canada currency to federal money. 84 X 
£75s=:;$300, Ans. 

7. Change £125. 15s. Canada currency to federal money. 
@. Change 1750 tales of China to federal money. 

9. Change 4650 specie dollars of Sweden to federal 
money. 
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AfI* 190* Previous to the adoption of federal money 
in the United States, all accounts were kept in pounds, shil* 
lings, pence, and farthings. 

A Table, showinj? the number of shillings at which a dollar is 
Talued in each State ; also, the valne of a dollar expressed in the 
fractional part of a pound, with the legal rate of interest in each 
of the States. 



1 


StatM. 


Number of 
shillings In 
a dollar. 


Value of a dollar in the 
fraction of a pound. 


Legal rate 
ofintereet. 


Maine 


6s. 


$1 = JE^=JEA 


6 pr. ct. 


2 


N. Hampshire 


6s. 


$l=£3Vlr = JEA 


6pr. ct. 


3 


Vermont 


6s. 


81 *TfA — *fT 


6 pr. ct. 


4 


Massachusetts 


6s. 


$l=£^=geA 


6pr.ct. 


5 


Rhode Island 


6s. 


n^£^=£^ 


6 pr. ct. 


6 


Connecticut • 


6s. 


9l=£JA^£^ 


6pr.ct. 


7 


New York 


.8s. 


«l = £^=jCi 


7pr.ct. 


8 


Ohio 


8s. 


$1 — £3^=£| 


6pr.ct. 


9 


New Jersey 


7s. 6d. 


$i=je^=xf 


6 pr. ct. 


10 


Pennsylvania 


7s. 6d, 


n=^£ffy^£i 


6pr.ct. 


11 


Delaware 


7s. 6d. 


$1 = j£3^=jE| 


6pr.ct. 


12 


Maryland 


7s. 6d. 


«1 = £J^==£| 


6 pr. ct. 


13 


Michigan 


8s. 


$1=JE^=X| 


7 pr. ct. 


14 


Indiana 


6s. 


$l==£j^=£^ 


6 pr. ct. 


15 


Illinois 


6s. 


$l = £3tft=£A 


6 pr. ct. 


16 


Missouri 


6s. 


$1_£^=,£^ 


6 pr. ct. 


17 


Virginia 


6s. 


$1=^£^=^£^ 


6 pr. ct. 


18 


Kentucky 


6s. 


«i=£a%=jeA 


6 pr. ct. 


19 


Tennessee 


6s. 


tl = jEjftSJ,— j£^ 


6"pr. ct. 


20 


N. Carolina 


10s. 


$l = £if*=jCi 


6 pr. ct. 


21 


S. Carolina 


4s. 8d. 


$1 = jE^=j£A 


7 pr. ct. 


22 


Georgia 


4s. 8d. 


$1 = £^=£^ 


7 pr. ct. 


23 


Alabama 


C Fadenl ) 
{ Monaj. $ 




8pr. ct. 


24 


Mississippi 


6s. 


n = £JA—£A 


6 pr. ct. 


25 


Louisiana 


5 Padiral I 

Money. | 




6 pr. ct. 


26 


Arkansas 


PadenlJ 
Money. 




6 pr. ct. 


27 


Florida 


; Federal 

( MOQCJ. ) 




6 pr. ct. 


28 


Texas 


6s. 


$l = £jftb=jEA 


8pr. ct. 


29 


Nova Scotia^ 
and Canada ) 


i5s. 


«l = £^ = £i 


6 pr. ct. 



Notwithstanding that all accounts are uauaDv kept in federal 
mcniey, still, many traders name the prices of articles of merchandise 
in the old currency of the State in which they reside ; therefore, we 
shall ffive some general roles for changing the different currendes to 
fedenu money. 

12* 



tS9 8XCHAIIW 09 QUKuaamB. 

Axt^ 191* la order to change «ay 9f the «U cuirtoeies 
to federal nkoooy^ the »kiUiiigB> pence, and fiurthisfs, if there 
be any, must first be changed to (he decimal of a pound, 
(Artt U4)) ax4 uinex^ to the ppDAds. 

TO C9A1I«S TB9 Qi«P CIFUSlfCV €H? HBW EKOLAXB, JiND OTHES 
STATES, IN WHICH TIXS DOLLAR IS EQUAL TO 6 i»lLLIMGS, 

TO FEDERAL MONEY. 

As 6 shillings is equal to -^ of a pound, there must be 
J^ as manv ddlar9 and decimals of a dollar as there are 
pounds and decin^ls of f pound. Hence the following 
rule. 

"Rm^K, OUjideikf given number of pounds and decimals of 
a pausid by ^ ; the §uotmU mil be dollars and decimals of a 
dollar. 

1. Change £75. 1^. 9^d., New England currency, to 
federal money. 

£76. 15s. 9^. »X75.79, and £75.79 -h W = 9252.933^, 
Ans. 

8. Ohan^ 79. 6d., New England currency, to federal 
money. 

3. Change £100. 10s. 7^d., Virginia currency, to federal 
money. 

4. Change Is., da., 3s., 4s., 5s., Os., 78., 8s., and 9s., New 
England curreney, to federal money. 

5. Change lOs. Sjfd., lis. 3j^., 12$. 4|d., 17s. llj^d., and 
19s. ll|d., New England currency, to federal money, 

TO CHANOE THE OLD CimftEMOT OF NEW YORK, AND OTHER 
STATES, IN WHICK THE DOLLAR IS EQUAL TO 8 SHILLINGS, 
TO FEDRRi^ MOKBY. 

As 8 shiUiags is equal to >^ of a pou&d, there must be -^ 
as many dollars as there are pounds. 

Ru|.x. Divide the given number of pounds and deci$nals€f 
a pound by ^; the quotient will be dollars and decimals efa 
dollar, 

6. Change £500, New York currency, to federal money. 

7. Change £1275. 17s. 6d., Ohio and Michigan currency, 
to federal money. ^ 

& Change Is., 2sl, Ss., 46., 58., Oe., and 78., New York 
evriency, to federal money. 

6. Change £175. Ifis., New York currency, to federal 
money. ^ 
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TO CHANGE THE OLD CURRENCY OF NEW JERSEY, AND OTHER 
STATES, IN WKIGH THE DOLLAR IS EQUAL TO 7s. 6d., TO 
FEDERAL MONEY. 

As 7s. 6d. is equal to f of a pound, there must be f as 
many dollars as thiere are pounds. 

Rule. Divide th£ given number of pounds and decimals of 
a pound by %; the quotient will be dollars and decimals of a 
dollar. 

9. Change X350, New Jersey currency, to federal 
money. 

10. Ghauge £4k75. IH. XOj^#, Pennsylvania cu^rrencyt to 
federal moiujy, 

11. Change Is., 2s., 3s„ 4s., 58., 6s,, and 78«, Pennsylvania 
currency, to federal money. 

12. Change 8s. 6d., 9s. 6d., 10s. 6d., lis. 6d., 12s. 6d., 
13s. 6d., 1^^ 6d., and 156. 6d., New Jersey cuntncy, tp 
federal money. 

13. Change £57& 17s. 6d., Pennsylvania currency, to 
federal ii^oney. 

TO C!BAN6B THE OLD GimEBNCT OF SOUTH CABOUNA AHD 
GEORGIA, IN WHICH THE DOLLAR IS EQUAL TO 4s. Qdn T^ 
FEDBRAI» MONEY* 

As 4s. 8d. is equal to -^ of a pound, there must be ^ 
as many dollars as there are pounds. 

BuLE. Divide the given number ofpauTids aTtd decimals of 
a pound by -iis'y the qt^iient vnll be dollars (ind decimals of a 
dollar. 

14. Change £1000, South Carolina currency, to federal 
money. 

15. Change £25. 6s. Sd., Qeorgia currency, to federal 
money. 

16. Change £525. 17s. dd*, Gonth Carolina currency, to 
federal money. 

17. Change £750. 10s. 6d., Georgia currency, to federal 
money. 

18." Change Is., 2s., 3s., 4s., 5s., 6s., 7s., 8s., 9s.,, and 10s., 
South Carolina currency, to federal money. 

19. Change lis., 12s., 13s., 149.» 15s.» I69., 178., ISs., 
and 19s., Georgia currency, to federal money. 
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DUODECIMALS. 

Art. 19SI» Duodecimals are fractions of a square or 
cubic foot, and have their origin from the multiplication of 
one compound number by another, in finding* die area of 
surfaces, and the cubical contents of solid bodies. 

In measuring surfaces and solids, the dimensions are 
usually taken in feet and inches, feet being integers or whole 
numbers, and inches 12ths of a foot ; hence it is plain that 
the multiplication of feet and inches by feet and inches is 
multiplying integers and 12ths by integers and 12ths. Then 
it foUows, that, when feet in length are multiplied by feet in 
width, the product is square feet. When feet in length are 
multiplied by inches in width, or when inches in width are 
multiplied by feet in length, the product is 12tlis of a square 
foot. When inches in length are multiplied by inches in 
width, the product is 144ths of a square foot or square 
inches. 

It is also obvious, that, when square feet are multiplied by 
feet in length, the product is cubic feet. When square feet 
are multiplied by inches in length, or when 12ths of a square 
foot are multiplied by feet in length, the product is Idths of 
a cubic foot. When 12ths of a square foot are multiplied by 
inches or 12ths of a foot in length, the product is 144ths of 
a cubic foot. When 144ths of a square foot or square 
inches, are multiplied by inches or 12ths of a foot in length, 
the product is 1 728th s of a cubic foot or cubic inches. 

Illustration, What number of cubic feet are there in 
a granite pillar 3 feet 9 inches in width, 9 feet 3 inches in 
thickness, and 12 feet 6 inches in length ? 

ft. in. ft. 

3 9 = 34-^ 
2 3=2-1^ 

7 + A 

Q J_ 5 I 3 — . aqtMri feet ia thi b«M 

'-' I Ts I 144 ■"" w end of the pillar. 

12+A 

101 + ^ + ^ 



Ans. 105-|-^-|-TJtT+T)%T—105ii cubic feet 
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Since the fractions of a foot dicirease uniformly in a 
twelvefold ratio, we may write the numerators only, if we 
distingaiah each of them by some mark. 12th8 <tf a fo<pt are 
usually distinguished by an accent, thus, ( ' ) ; 144th8, 
thus, ( " ) ; 1728tbs, thus, ( '" ). 12lths of a foot are called 
primes; 144ths, seconds; and 1728ths, thirds. 

Omitting the denominators, the operation will appear as 
follows. 

3 9 
2 3' 



ir 
7 tr 


8" 


8 6' 
12 6' 


3": 


4 ^ 7" 

101 3' 0" 


^m 



, a^Diwi iMt ii tte Ami 

or tnd of tho pillur* 



Ans. Ft. 106 & 1" 6"' =al054f cubic feet. 



From the foregoing remarks and illustrations we derive 
this 

Rule. Write the several denominations of the multiplier 
under the corresponding deTunrnnations of the mtUtiplieand, 
MuUipiy the seneral devaminaUons of the mvii^dietmd by 
each of the denominatiom in the mtdtipUer, in stcccessiojij 
beginning with the lowest^ amd write the first term or lowest 
denomination of each partial product directly under its mtd' 
tiplier. Find the sum of the partial products as in addition 
ef compound numbers^ their sum will be the total product. 



1, Whst Bomber of square feet 
are there in a board 12 feet in 
length, and 6 inches in width? 

3. How many coMc feet are 
there in a box 5 feet in length, 
4 feet in width, and 3 feet 6 inches 
iadep^l 



9. How many square feet are 
there in a 6oor 20 feet in length, 
and 15 feet 6 inches in width ? 

4. What number of cubic feet 
are there in a stick of timber 13 
feet 9 inches in length, and 2 feet 
squaxe? 



5. What number of square feet are there in a floor 16 feet 
6 inches long, and 12 feet 8 inches wide ? 

Ans. 209 square feet. 

6. How many square feet are there in a board 17 feet 
6 inches in length, and 1 foot 7 inches in width ? 

Ans. 37 sq. ft. 8' 6" =»27^ sq. ft. 



1^ 
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PROBLEMS. 

Artt 1^93. A Problem is a question proposed, in which 
two or more numbers or terms are given, to find one or more 
numbers or terms answering the conditions of the question. 

PROBLEM I. THE SUM OF TWO NUMBEES AND ONE OF 
THEM BEING GIVEN, TO FIND THE OTHEB. 

The sum of two numbers is 20, and one of them is 12 ; 
what is the other ? 

If we take the given number 12 from the given sum 20, 
the number left must be the other; thus, 20 — 12=s8, the 
other number. Hence, the following rule. 

Rule. Subtract the given wumber from the given sum, the 
remainder will be the number required. 



I, James gave 75 cents for an 
arithmetic and slate; the price 
of the arithmetic was 50 cents. 
What was the price of the slate ? 



3. A farmer paid 110 dollais 
for a yoke <^ oxen and a cow ; 
the cow was worth 30 dollars. 
What was the value of the oxen 1 



3. Bell-metal is composed of copper and tin ; the great 
bell at Moscow weighs 432000 pounds, and contains 345600 
pounds of copper. What number of pounds of tin does it 
contain ? Ans. 86400 lbs. of tin. 

PROBLEM II. THE DIFFBBENCE' BETWEEN TWO NUMBERS 
AND THE SMALLEB NUMBER BEING GIVEN, TO FIND THE 
GREATER NX7MBEE. 

Suppose the diflerence between two numbers to be 25, 
and the smaller number to be 50; what is the greater 
number ? 

Adding the difference 25 to the smaller number 50, their 
sum is 75, the greater number. Hence, the following rule. 

Rule. Add the difference to the smaller number t their sum 
wUl be the greater number. 



1. Henry paid 25 cents for his 
breakfast, which was 15 cents 
less than he paid for his dinner. 
How manv cents did he pay for 
his dinner! 



2. WiUiam paid 35 cents more 
for his cap than he paid for his 
shoes; his shoes cost 90 cents. 
What numher of cents did he pay 
for his cap! 

3. Suppose the difierence between two numbers to be 
4750, and the smaller number to be 7250; what is the 
greater number? Ans. 12000. 
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PROBLEM ni. THX DIFVERSNCB BBTWBBN TWO HTTMBBBS 
AND THE GBBATBR mTMBES BBINO GIYEK, TO FIND THB 
SMALLER NTTMBER. 

Suppose the difference between two numbers to be 30, 
and tne greater number to be 120; what is the smaller 
number ? 

If we take the difference 30 from the greater number 120, 
the remainder is 90, the smaller number. Hence, the follow- 
ing rule. 

KuLE. Subtract the difference from the greater number ^ 
the remainder wiU be the smaller number. 



• S. Mary has studied 600 pages 
of history ; Elixa has studied 135 
pages less than Mary. What num- 
ber of pages of history has Eliza 
studied? 



1. Sarah performs 350 ques- 
tions in arithmetic each week; 
Caroline performs 75 questions 
leas than Sarah. How many ques- 
tioDs does Caroline perfonn each 
week? 

3. Suppose the difference between two numbers to be 
12650, and the greater number to be 24225 ; what is the 
smaller number ? Ans. 11575. 

PROBLEM lY. THE SUM and difference of two nxtmbers 

BEING GIVEN, TO FIND THE NUMBERS. 

If, to the sum of two numbers, we add their difference, 
the amount will be twice the greater number. Take the 
numbers 60 and 40 ; their sum is 100, and their difference is 
20, and 100 -[-20= 120, which is twice 60, the greater 
number. 

Again; if, from the sum of two numbers, we subtract 
their difference, the remainder will be twice the smaller 
number; thus, 100 — 20=80, which is twice 40, the smaller 
number. Hence, the following rules. 

Rule I. Add the differevjoe of the two numhert to their 
sum, divide the amount by 2, the quotient will be the greater 
number ; then subtract the difference from the greater num' 
ber, the remainder toill be the smaller number. 

Rule II. Subtract the difference of the two nwnbersfrom 
their sum, divide the remainder by 2, tlie quotient loiU be the 
smaller number ; then add the difference to the smdUer num- 
her^ their turn wtU be the greater number. 
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I. ▲ gmrtlMtta nii SMS M* 
Ibis for a hone mi ohaiae { the 
chaise cost 75 dollars more than 
the hoise. What was the cost of 
eaeht 



9. Tbi oalalies df tlr» tttrfr- 
ers, A sad Bf amomit to S700 
dollars a year; A receives 300 
dollars more than B. What is 
the salairy ofeach? 



3. A gp&ntletnHn left an estate amounting to iSSOO dollairs, 
to be divided between bis wife and daughter; the wife 
was to have 9750 dollars more than the daughtet. What 
number of dollars did each receive ? 

Ans. Wife received 811125. Daughter received $7375. 

PKOBLEM V. THB PRICE OF A UNIT OF ANY QUANTITY 
BEING GIVEN,. TO FIND THE VALUE OF THE GIVEN QUANTriY. 
ALSO, to PIICB THE TALUS OF ANT FART OF A UNIT O^ THAT 
I^UANTfnfi 

Suppose the price cf a bairel of flour to be 7 doUsrs, whst 
is the value of 6 barrels ? The value ef 6 barrels muet be 
6 times 7 dollars, yivhich is 35 dollars. What is the value 
of 8^ barrels ? Sjf times 7 dollars, which is 59j^ dollars. 
What is the value of } of a barrel ? | of 7 dollars, which is 
6^ ddiars. Hence, the following rule. 

SuLE. Multiply the price of a unit of the given g^umUiiy 
by the number es^emng the quantity, the product vnU Be the 
value of the quantity required. 



1. If the price of a bushel of 
potatoes is 46 cents, what is the 
value of 40 bushels T 



3. What is the value of a 
piece of cloth measuring I2| 
yaids, at 20 cents a 3rardt 



3. If an acre of land is worth 32f dollars, what is the 
value of 326i acres ? Ans. 10660^ dollars. 

4. If the price of an acre of land is 32} dollars, what is 
the value of | of an acre ? Ans. 28^ dollars. 

PROBLEM VI. THE VALUE OF ANY QUANTITY BEING GIVEN, 
TO FIND THE PRICE OF A UNIT OF THi^T QUANTITY. 

Suppose the value of 5 barrels of flour to be 35 dol- 
lars, what is the price of 1 barrel ? The price of 1 barrel 
must he i of 35 dollars, which is 7 dollars. If Si barrels 
be worth 591 dollars, what is 1 barrel worth ? 1 barrel 
must be wortn ^ o( 59^ dollars, which is 7 dollars. U f 
of a barrel be worth 6^ dollars, what is a barrel wordi ? A 



liB 



hdsael most Im wmdi # of 6^ doBait, which is 7 doUan. 
Hence, the following nue* 

Rule. Divide the value of the gitfim guarUity by the numr 
her expressing the fuanHiy, the quotient will he the value of 
a unit of that quantity. 



1. If 40 bnahek of potatoes 
are worth 18 dolkxB, what is the 
valaeof 1 bushel? 



d. If 12} yards of doth are 
w<»th m dollaiSy what is the 
value of 1 yard? 

3. A gentleman parchased a farm containing 325^ acres, 
for which he paid 10660^ dollars; what did it cost per 
acre f Ans. 32} dollars. , 

4. A gentleman purchased a lot of land c<H3taining I- of an 
acre, for which he paid 28|^ dollars ; what is the value of 
an acre ? Ans. 32} dollars. 

PROBLEM VII. THE PRODxrcT of two nitmbebs or FACTcms 

AND EITHSR OF THEM BEING GIVEN, TO FIND THE OTHER. 

If we analyze the qaesti(HU9 in Problem 6, we shall per- 
ceive that the vahie of any given quantity is the product of 
the price of a unit multiplied by the number expressing the 
quantity. The area or superficial contents of a square or 
parallelogram is the product of its length multiplied by its 
breadth. Hence the following rule. 

Rule. Divide the given product by the given factory the 
quotient unU be the other factor, 

1. The product of two num- 
ben is 63, and one of^ them is 7 ; 
what is the other! 

3. The floor of a school-room contains 2400 square feet ; 
its length is 60 feet. What is its width ? Ans. 40 feet. 

4. A certain lot of land contains 1650 square feet; its 
width is 22 feet. What is its length ? Ans. 75 feet, 

5. A gentleman purchased a farm containing 120 acres ; 
Its form is a right-angled parallelogram ; its length is 160 
rods. What is its width ? Ans. 120 rods, 

6. There is a board fence which is 5 feet in height, and 
contains 720 square feet ; what is its length ? 

7. A farmer planted a piece of ground with potatoes in 
rows 3 feet apart ; the hills in each row were also 3 feet 
apart ; there were 120 rows and 18000 hills in the field. 
What was the number of hills in each row ? 

13 



2. The product of two factors 
is 132, and one of them b 11 ; 
what is the other! 



ntOBLBM VUL TBI ftommt or fBtss Hnbam o% rmo^ 

TORS AND ANT TWO OF THEM BWMlm SITKi^ Tb FIND TSft 

OTHEK. ^ 

Si^lpos* a iMie pUtar to be 3 feoi in width, 2 feet m 
thickness, and 10 feet in length ; what sttmber c^ cubie feet 
does it contain ? 

Multiplying ftfc Width, 3 feet, bjr ito Aicbiess, it fe6t, the 
pfodtict is 6 sqtMif^ feet, ^ tuc^ of itd i^nd or base. Multi- 
plying this area 6 S^ilai^ ifsdt, by its length 10 feet, the pfo- 
d«et is 60 eubic feel. Hence* it is plain, thai if we divide 
die niind)er of cubie feet in ainy tegnl&r si^d body by the 
product of its width multiplied by its thickness, the quotient 
must be its lengths 

Also, if the product of any three numbe!r& or factors be 
divided by the product of any two of them, the quotienl 
must be the third number or factor. Hence, the following 

Rule. Divide the gitjen product by the product of the two 
^Mn mirtnb&rs or faetori, the quAknt vM ^ the third 
TinMift otfiMor rtquif^d. 

1. Sappose a load of wood to j 3. Siippose a piis of wood to 
be 8 leet long, and 4 feet vnie ; be S feet nigh, and 4 £bet wide ; 
how high most it be to contain how long must it be to contain 4 
1 cord or 138 cubic feet! eords Or 513 6abic fbet? 

^. Hiore is a stick of timber 1 foot d luches in t«idth, 1 
foot 6 inches in thickness ; what must be its length to con* 
tun l\on? Am. ^Mf feet. 

4. The planet df thliee nutaben m 8250; tile firtH; is 46v 
the second is 19.A What in iShe third ? Ans. ld.5. 

6. Suppose a carpenter wishes to construct a culncal box 
of sufficient capacity to contain 360 cubic feet ; he has been 
directed to make it 12 feet in length, and 6 feet in width. 
What must be its depth I Ans. 6 feet. 

6. There were 57600 cubic feet of earth dug from the 
(^llar of a church ; its length is SO feet, tind its depth 8 feet. 
What is its width ? 

7. In excavatii^ a canal 2640000 squares of ear^ were 
t'emoVed ; its width is 30 feet, and its £pth 12 feet. What 
li its length ? 



Hoii. A s^iMle oTesni 



UdelliftMl 



PBACTICAL QUESTIONS IN 
DECIMAL FRACTIONS. 

Avt. ISML* 1. Wibat is &e sum of seventy-five kmidred 
tiicms^ndihs and ninety-flv^ millions ? What is their difer- 
ence? 

2. The sum of two fmctions is one hundred sixtj-five 
tem«^thoiisandthfl ; ikf nnaliep fraction is five thousandths. 
What is the gieater fraetion ? 

3. The difference between two fractions is six hundred 
seventy-five thousandths; the smaller fraction is seventy-five 
thousandths. What is the greater fraction ? 

4. The difference between two fractions is three hundred 
and fifteen thousandths; the greater fraction is thirty-six 
hundredths. What is the smaller fraction ? 

6, The sum of two fractional numbers is 4.35 ; ^eir dif- 
ference is 2.75. What are the numbers ? 

6. The product of two fractional numbers is .015; one of 
the numbers is .06. What is the other ? 

7. If the price of a yard of broadcloth is $4.25, what is 
the value of .875«of a yard i 

8. If .125 of a yard of broadcloth is worth .375 of a dollar, 
what is a yard of the same kind of cloth worth ? 

9. If 32.25 yards of shirting be worth $6.45, what is the 
value of 1 yard ? 

10. The floor of a school-room contains 983.125 squase 
feet ; its length is 32.5 feet. What is its width ? 

11. A gentleman purchased a lot of land containing 
1868.625 square feet ; it measures 24.75 feet in width. What 
is its length ? 

12. A gentleman purchased a farm for which he paid 
$3193.875 ; the price per acre was $25.50. What number 
of acres did the farm contain ? 

13. A log of mahogany contains 57.375 cubic feet ; its 
length is 12.75 feet ; its width is 2.25 feet. What is its 
depth ? 

14. There is a pile of wood which measures 5 cords ; its 
length is 40 feet, its width is 3.75 feet. What is its heigjht ? 

15. A carpenter was directed to make a bin of sufficient 
capacity to hold 75 bushels of grain. He was also directed 
to make it 8 feet in length inside, and 3.25 feet in width. 
What must be its depth ? 



a4B cqm^abbon of nuxbbw Am> avAKnnB& 

COMPARISON OF NUMBERS AND 

QUANTITIES* 

Art* 19S. Every number is some proportional part of 
every other number, and every quantity is some propor^ 
tional part of every other quantity of the same kind. 

We compare a^less number with a greater to ascertain 
what part the less number is of the greater, and we compare 
the greater with the less to ascertain what part the greater 
is of the less. 

For a similar purpose, we compare a smaUer quantity 
with a larger of the same kind, and the larger with the 
smaller. 

As every fraction expresses the part which its numerator 
is of its denominator, we can express the part which one of 
two given numbers is of* the otlrer by making that number 
which is called the part the numerator of a fraction, aiid the 
other the denominator ; the fraction thus formed will express 
the required part. 

Illustration. William has 5 apples and Henry has 10. 
It is plain that William has -j^ or |> as many as Henry, and 
it is equally plain that Henry has -^ or 2 times as many as 
William. 

What part of 8 shillings 3 pence is 2 shillings 9 pence ? 
8s. 3d. = 99 pence. 2s. 9d. sa? 33 pence ; and 33 pence is 
ff or i of 99 pence. 

What part of $1,625 is S4? 81.625 cs 1^5 mills. $4 
as 4000 mills. 4000 mills is {%i% or f| of 1625 mills. 

What part of 4.5 miles is 2.25 miles ? 4.5 ss: 450 hun- 
dredths. 2.25 =s 225 hundredths. 225 hundredths is f^ 
or 4 of 450 hundredths. 

What part of 4^ is 2f ? 4}=sV^. 2f«r4^. i^ssi2^. 
i^ = -yf. And-yjXisiiiofW. 

From the above remarks and illustrations we derive the 
following 

Rule. If the ttoo numbers or qtumtities are of different 
denominations, reduce them to the same. If the two fractions 
have differefU denominators, change them to fractions which 
shall have the least common denominator. Then write that 
nu9nber or numerator which the question requires to be a part 
of the other for the numerator of a fraction, and the other for 
the denwminatoT ; the fraction thus formed toill express the 
part required. 
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1, WlMl yuBt of 9 f>oiMi 18 7 

pounds 1 ' • 

3. What part of 17 aciw k If 



5. What part of % aliilliBgB la 
f peoool 
7. Wliatpa#«f5««il«ai3 3 

9. What part of & jfiupAi if 
S.75 7«rd«? 



9. What pan of 6 faide ^ tt 
yards? ^ 

4. What part of 9 dollan m 
16 doUars? 

6. WhatpaitoriTshaiigaia 
SpOimdaf 

8. Wh«tpaitflfSJt30n.ti 
Ik. 16 mJ 

10. WhatpartofiQf»xniteii 
|of amile! 



11. Wliat part of £12. 16b. 6d. is £9. ISs. 9d. 2qr8. f 
Id. What part of 500 dollars is 25 dollars and 15 eems I 

18. Wiitti pant of 4 tons is 15 €wt 9 qrs. 14 pounds ? 

abs. 4vv* 

14. What part of 35 yards 3 qrs. is 15 yds. 1 qr. 8 iia.1 

Ana. XIA. 

15. WlMt part of 5 UMk. is 3 hh4s. 17 gak. 3qts. 1 ^1 

Abs. M|>. 
1j6. WJmU p»rt of 10 dollars m 15 dpUars and 75<wts? 

Ans. {^ 
17. What part of 49 mfles is 17 mika 5 fiurlongs f 

Ans. -ff^ 

16. What part of 125 acres is 175 acres 2 roods f 

Ans. lU. 

19. What part of I of f is f of i? Ans, |. 

20. What part of 25f is } of 12| ? Ans. i^. 

21. What part ef 17 hoars 20 minutes is 21 haumf 

Ans. ff . 

22. What part of 75.25 acres is ^,6 acres ? Ans. ^%\, 

23. What part of a barrel of iour can I purchase mkk 6 
-dollars^ when the price is §7.375 a barrei ? Ans. ^ 

24. When flour is worth 6 do-Hars a barrel, wbat part of e 
iiarrel can be purchased with 2.25 doUars ? 

Ans. f of a t>arrri. 

25. Wben wheent is f of a dollar a bushel, wbat part of. a 
bushel can you buy with f> of a doflar ? Ans. M. 

26. What part of a to9 of iron can you purchase with 27j^ 
dollars, n^kem l9ie price of a ton k 95 d<dlars ? 

Ans. 11^ <^ 9 tan. 
d7. When coal is worth 7 declare a ton, what part of a top 
eanyou purchase with 2.125 dollars ? Ans. -^ of a ton. 

28. A owns 4MX aisree of land, B ow«m 875| acsip. 
What part ae much land dees B owk aa A t Ana. <)49|. 

43* 



uo 
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SIMPLE RATIO AND SIMPLE 

PROPORTION, 

Art* 190« The part which ow numher is of another is 
sometimes called the ratio of the one to the other; thus, 3 is 
{ <tf 5, and the ratio of 3 to 6 is 3 ^ 5 sts f. Hence, the 
ratio of one numher to another is expressed hy the quotient 
obtained by dividing the one by the other. 

The two given numbers axe called the terms of the ratio ; 
the first number or term is called the aniecedenti and the 
second, the comequefU, 

The ratio of one number to another is expressed or written 
in two difi&rent forms. 

The first it by a fraciionj writing the antecedent for the 
fiumeraior^ and the consequent for the denominator ; thuSf 
the ratio of 8 to 12 is ■^. 

The second is hy placing two points indicating division 
between the two terms of the ratio; thuSf the ratio of 8 to 12 
is written 8 : 12. 



1. What iB the ratio of 4 to 8? 

3. What is the ratio of 7 to 0? 

5. What is the ratio of 15 
cents to 17 cents? 

7. What is the ratio (^17 shil- 
lings to £2t 

S. What is the rsdo of $1.35 
to 5 dollars! 



d. Wh&tisthenitioof8to4? 

4. Whati8theratioof9to7? 

6. What is the ratio of 19 
pounds to 16 pounds? 

8. What is the radoof 3 galr 
Ions to 3 quarts? 

10. What is the ratio of | of a 
yd. to I of a yd. ? 



Art* 197* When we have four quantities or numbers 
given, two of them having the same- name, the other two 
having also a like name, and the ratio of the first to the 
second being equal to the ratio of the third to the fourth, 
these four quantities or numbers are said to be in proportion. 
Hence, {nroportion is the equality of two ratios. 
' Illustration. There are two pieces of cloth : one meas- 
ures 6 yards, and is worth 15 dollars ; ^e o^er measures 
Q yards, and is worth 24 dollars. Comparing 8 yards with 
6 yards, we perceive that 8 yards is f of 6 yards. Compar- 
ing 24 dollars with 15 dollars, we perceive that 24 dollars is 
ff of 15 dollars. Hence, it is plain that 24 dollars is the 
same prqxnlional part of 15 dollars that 8 yards is of 5 
.yards; also, that the ratio of 5 yards to 8 yards is equal. to 
the, ratio of 15 dollars to 24 dollars; therefore, these four 
quantities or numbers constitute a proportion. 

The usual method of indicating that die two ratios wt9 
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equal, aad that the four terms are in proportion, is, by plac- 
ing two short parallel lines between the two ratios, and two 
points indicating division between the two terms of each 
ratio ; thus, 5 : 8 sss 15 : 24 The whole expression is read 
thus : the ratio of 5 to 8 is equal to the ratio of 15 to 24. 

A more convenient method of indicating the equality of 
two ratios is by expressing each of the ratios by a fraction, 
and placing the sign of equality between them ; thus, f sss 
H. This expression is read thus : 5 divided by 8 equals 15 
divided by 24. 

A third method is. by placing four points between the two 
ratios, and two points between the two terms of each ratio ; 
thus, 5 : 8 : : 15 : 24 ; and this expression is usually read thus : 
as 5 is to Sy^'so is 15 to 24. 

Art. 138* The first and fourth numbers or terms of a 
proportion are called the extremes, and the second and third 
numbers or terms are called the means. In the other 
method of writing the terms, the numerator of the first frac- 
tion and the denominator of the second are the extremes, and 
the denominator of the first fraction and the numerator of the 
second are the means. 

Since the quotient of the first term divided by the second 
is equal to the quotient of the third divided by the fourth, it 
follows that the product of the extremes is equal to the prod- 
uct of the inieans. 

Take the proportion 5:8=15:24, or 4=H- The 
product of the extremes 5 X 24=120. The product of the 
means 8 X 15 =s 120. 

The product of the extremes in every proportion being 
equal to the product of the means, it follows that if the prod- 
uct of the extremes be divided by either of the means, the 
quotient will be the other mean ; also, if the product of the 
means be divided by either extreme, the quotient will be the 
other extreme. 

Art. 199. In every practical question in simple propor- 
tion there are three numbers or terms given, to find a fourth 
term, or answer to the question ; two of which have the 
same name, or are of a like kind, and the other has the same 
name, or is of the same kind, as the required fourth term or 
answer. 

Illustration. Suppose 6 barrels of flour to be worth 36 
dollars, how many dollars are 8 barrels worth ? 

In this question we have two quantities of flour given, 6 
barrsli wad 8 baxrala, which numbers are the &rat and 
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Mcond tenns of a proportioH ; we have gi¥en also 96 dollars, 
the value of 6 barrels, which is the third term, and we are 
required to find the ralue of 8 barrels, or the fourth term. 

Multiplying the third term $96, by the second term 8, tiie 
product is $^8 ; dividing this product by the first term 6, 
the quotient is $48, the fourth term or value of 8 barrels. 

MJet, 180« Arranging the three given numbers or terms 
in proper form or order, is called stating the question. 

From the preceding remarks and illustrations we obtain 
the following rule. 

B^LB. WrUe that numierfoT the third term lokkh has the 
same name, or is of the sqme kindt as the required fourth term 
or dTiswer. 

Then aseertMin fdhether the fourth term or answer must he 
greater or Uss than the third term; if the fourth term must 
he greater than the thirds write the greater of the tufo 
remaimng nwmhers for the second term, or numerator of a 
fraction, and the smaller for ike first term, or denaminator : 
but if the fourth term or answer msitst be less iban the thirdt 
write the smaller of the two remaining nu0tbersfor the seetmd 
tfrm, or numerator ofafroAAian, and the greater for the first 
term, or denominator* 

Mtdtiply the third term by the numerator, or second term, 
and divide the product by the denominator, or first term; the 
quotient unll be the fourth term, or answer, in the same 
defwrnination as the third term. 

When the first and second terms are eompound numbers, or 
when they are of different denamijiations, reduce them to the 
hnoest denomination mentioned in either of them; afid when 
the third term is a compound number, reduce it to the loudest 
denomination mentioned in it. 



1. The first term of a propor- 
tion is 6, the second 8, the third 
13 ; what is the fourth f 

3. If 6 yards of cloth eost 13 
dcdlsffs, how maay doUare will 8 
ywdseoBt? 

5. If a tasifi travel 12 miles in 
3 hours, how many miles will he 
travel in 5 hours? 

7. If 10 bushels of potatoes 
last a family 8 months, what 
anmber of bushels will last the 
jMae frmily IS mnthsl 



3. The first term oi' a propor- 
tion is 8, the second 6, the third 
16 ; what is the fourth ? 

4. If 8 yards of doth cost 16 
dollars, how many dollan will 6 
yards cost? 

6. If a man travel 20 miles in 
5 hours, how many miles will he 
travel in 3 hours ? 

9. If a family consume 15 
bushels of apples in 13 months, 
how many bushels will the same 
fiuafly eoBsame m 8 numtiMl 
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9. If 10 bsnels of flour aie 
worth 60 doUats, how many dol- 
lan aze 15 barrelis worths 

11. If 12 men oan peifonn a 
piece of work in 15 days, how 
many men will perform the same 
work in 30 dayst 

13. If 8 men oan dig a cellar 
in 10 days, what number of meA 
will be required to dig the same 
in 5 days? 



10. If 15 bozTda of flour 
worth 00 doners, how many dol- 
lars are 10 baxreb worth? 

12. If 6 men can perform a 
piece of work in 30 days, how 
many men will peifbrm llie same 
work in 15 days 1 

14. If 16 men can build the 
walls of a house in 5 days, how 
many days will it take 8 men to 
build the same walls? 



1. If 5 yards of broadcloth cost 30 dollars, how many dol- 
lars will 8 yards of the same cloth cost ? 

In STAnMSMT. 2lfO STATBIUEIIT. 

5;8s=:30:4d. Ans. {Xd0=s=^s48. Ans. 

In this question the required fourth term or answer is to 
be in money ; hence we write 30 dollars for the third term, 
8 yards being f of 5 yards, 8 yards will cost f of 30 dollars ; 
therefore, we write 8 for the second term or numerator of a 
fraction, and 5 for the firist term or denominator. We obtain 
the fourth term, or answer, by multiplyins^ the third term by 
the second, or numerator, and then diyidmg the product by 
the first term, or denominator. 

2. If 48 dollars wiU pay for 8 yards of broadcloth, how 
many yards of the same cloth can be purchased with 30 
dollars? 



1st nATWISMT. 
A % yds. ydi. 

48:30aK8:5. Ans. 



Snb nAmUDTT. 

HX8»W=»5- Ans. 



In this question, the required fourth term, or answer, is to 
be in yards ; hence we wnte 8 yards for the third term. 30 
dollars being only || of 48 dollars, we can purchase only f{ 
of 8 yards with 30 dollars ; therefore, we write 30 for the 
second term, or numerator of a fraction, and 48 for the first 
term, or denominator. 

3. If 20 men can perform a piece of work in 15 days, how 
many men will be required to perform the same work in 10 
days? 

2kd sTiLmnpvT. 

|JX^ = ^. Ans. 

As the required fourth term, or answer, is to he a number 
of men, we write the 20 men for the third teim. As the 
same work is to be performed in -^ of the time in which 
20 men can perform it, it will require -^ of 20 men to per- 



IST STATBHSMT. 
da. da. m. 

10: 15=5.20: 



^. Ans. 



UU SOfPUB lATiO AMD SIHPLB FBOPOBraOSf . 

fonn it ia 10 days; therefore, we write 16 daye for the 
second term, or numerator of a fraction, and 10 days for t^e 
first term, or denominator. 

4. If 30 men can perform a piece of work in 10 days, how 
many men will be required to perform the same work in 16 
days ? . . 

Ira •T.AnBCBMv. tKB BTATmaan, 

d. d. n. m. m, qn. 

15 : 10 = 30 ; 20. Ans. fj x 30 = 20. Ans. 

As the answer is to be a number of men, we write 30 
men for the third term. As it will require only -j^ as many 
men to perform the same work in 15 days, we write 10 dayjB 
for the second term, or numerator of a fraction, and 15 days 
for the first term, or denominator. 

Art. 18 1« When the first and second terms, or numera- 
tor and denominator, have a cpmmon factor, the operation 
may be abridged by dividing each term by that common 
factor, or by reducing the fraction to its lowest terms. 

5. If 40 sheep yield 120 .pounds of wool at a sheariog) 
bpw many pounds will be ob^ined from 320 sheep ? 

1st •CATBNHNT. 8mO aTATSIOMT. 

s. •. Iba. Ux. Ibi. Ibi. 

40 : 320 K 120 : 960. Ans. J^ X 120 = 960. Ans. 

Dividing the first and second Reducing ^^ to its 

terms by their greatest conunou lowest terms by dividinjf 

factor 40, we have this state- its terms by 40, we have 

ment. this statement. 

t. a. Ibt. lbs. lb*. Iba. 

1 : 8e 120 : 960. A^s, f X 120^960. Ans. 



6. If 75 acres of land are worth 1500 dollars, what is the 
value of a farm containing 300 acres ? Ans. 6000 dollars. 

7. If 500 men consume 50 barrels of provisions in 6 
months, how many barrels will 350 men consume in the 
tame time ? Ans. 35 barrels. 

8. If 200 dollars gain 12 dollars interest in one year, how 
mach interest will 750 dollars gain in the same time ? 

Ans. 45 dollars. 

9. Purchased 75 tons of coal, for which I paid 525 dollars; 
what must I pay for a cargo containing 325-tons ? 

Ans. 2275 dollars. 

10. If a post 6 feet in height casts a shadow 8 feet in 
length, what must be the height of a tree that casts a shadow 
90 feet ia length at the same time ? Ans. 67^ feet. 

11. How many days will it take a ship to sail round the 
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g^1)e» idlowiilg it to be 85000 milev in cireainferenaey if dbe 
sails at the rate of 2640 miles in 12 days ? 

Ans. 113^ days. 

12. If it will tak6 26 Wreh of flour to pay a debt when 
flour is 95,25 a barrel, how raany barrels will it lake to pay 
the same debt when flour is worth $&»50 a barrel ? 

Ans. 20|/^ baxtete* 

13. Borrowed j>f a friend 225 dollars for 30 days ; I after- 
wards loaned him 450 dollars. What number of days must 
be keep the 450 dollars to balance the previous favor ? 

Ans. 15 days. 

14. A ship's company of 12 persons is supposed to have 
bread sufl&cient to last tneir voyage, allowing each' person 12 
ounces a day. They pick up a crew of 6 persons in distress^ 
whom they permit to share their daily allowance with them. 
What will be the daily allowance of each person ? 

Ans* 8 ounces. 
16. If 2 cwt. 1 qr. 14 lb». of sug^ar be worth $31.75, Mat 
will be the vidue of 4d cwt. 3 qrs. at the same rate ? 

cwt. •ir. lb*. cwt. qn # o» # **• 

2. 1. 14 : 42. 3»= 21.75 : 391.50. Ans. 

In this question, the first and second teirms being com- 
pound numbers, each of them must be reduced to pounds. 

16. If a piece of linefi containing 21 yards is worth £3. 
58. 3d. Iqr., what will be the value of 4 pieces of linen, con* 
taming 84 yards ? ^ Ans. £13. Is. Id. 

17. If 7 yards of ribbon are worth 8». 8d., what is the 
value of 42 yards ? Ans. £2. 

18. If 7 ounces of gold are worth £30, what is the value 
of 7 lbs. 11 ounces ? Ans. £407. 2s. lOd. 1| qr. 

19. Purchased 54 yds. of broadcloth, for which I paid 
£60. 15s. ; how many yards of the same kind of cloth can I 
purchase with £10. 2s. 6d. ? Ans. 9 yards. 

20. Purchased 25 a. 2 r. 20 rods of land, for which I paid 
$639.0625 ; what is the value of a farm containing 205 
acreSf supposing the land to be of the same quality ? 

Ans. $5112.50. 

21. If I of an acre of land is worth 15 dollars, what is 
the value of { of an acre ? 

IbT STATBMBNT. 2gtD BTATSilSlfT. 

a. a. t ft cu. 7 $ t cbi. 

f : 4 i= 15 : 17.60. Atts. I = f X 15 «=» 17.50. Ans. 

If f of an acre of land is worth 15 dollars, ^ cor a whole 
acre must be worth ^ of 15 dollars, and f* of an acre must be 



wofih f as mncb as a wliole acre ; hence we have the fbl 

lowing 3rd statement. 

$ S eta. 

I of ( of 15 3«: 17.5G* Aos. 

Pupils should be required to analyze, state, and perfonn 
each of the following problems in a similar manner. 

22. If f of a yard of cloth is worth 81.15, what is | of a 
yard worth? Ans. 71|> cents. 

23. If I of a lot of land is worth 150 dollars, what is the 
value of f of the same lot ? Ans. 320 dollars. 

24. If {• of a yard of cloth is worth f of a dollar, what 
is the value of Isf yards? Ans. $11.65f. 

25. If 5 men can mow 72f acres of grass in llf days, 
how many acres can they mow in 8|- days ? 

Ans. 52j^ acres. ^ 

26. If 7| pounds of butter are worth 1-^ doUars, what is 
the value of 27f pounds ? Ans. S5.30f^. 

2t. If a man perform a journey in 7X days, travelling 12J 
hours each day, in how many days will he perform it, if be 
travel but 9^ hours each day ? 

28. If 15 yards of cloth cost $45.75, how many yards 
can be purchased with 366 dollars ? 

ISTBTAnniBNT. , 3mD STATSMKlfT. 

$ CM. $ eta. ydi. yds. y4m. yda. 

45.75 : 366.00 = 15 : 120. Ans. a||^ x 15 =• 120. Ans. 

29. If 12.75 acres of land are worth $255, what is the 
value of 102 acres of the same quality ? 

30. If .75 of a bushel of wheat is worth .90 of a dollar, 
what is the value of 24.5 bushels ? 

31. If 25 dollars will pay for the transportation of 5 tons 
102.5 miles, what distance can 5 tons be carried for $125- 
.375? 

32. Paid $37.50 for 5 barrels of flour ; how many barrels 
can be purchased with 450 dollars ? 

33. How many bushels of corn, at $.625 a bushel, will 
amount to as much money as 75 bushels of wheat, at $1*25 
a bushel? 

34. How many yards of cambric, .625 of a yard in width, 
will be required to line a lady's dress containing 10.75 
yards, that is .875 of a yard in width ? 

35. If it take 4.75 yards of broadcloth that is 1.5 yards 
wide to make a gentleman's cloak, how many yards of silk 
that is only .875 of a yard wide wiil be required to line it' 
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COMPOUND RATIO AND CO 
POUND PROPORTION. 

Art. 1S9. A GoHPouiTD Ratio is the ratio of the prod- 
ucts obtained by multiplying the corresponding terms of 
two or more simple ratios. 

Illustration. The simple ratio of 3 : 5 s= f. 

The simple ratio of 4 : 7 = ^. 

Multiplying the terms of the ratio 3 : 5 by the corresponding 
terms of the ratio 4 : 7, we obtain the composite or compound 
ratio 12 : 35. 

Multiplying ^ by f , we obtain the same compound ratio, ^, 
in a fractional form. 

Art. 133. Compound Proportion is the equality of two 
ratios, one of which is compound, and the other simple. 

Every question in compound proportion always contains 
an odd number of terms, as five, seven, nine, &c» These 
terms are distinguished into terms of suppogitioni and terms 
of demand; the number of the former is always one more 
than that of the latter. One of the terms of supposition 
always has the same name, or js of a like kind, as the 
required term, or answer ; which must always be made the 
third term in stating. Each of the remaining terms of sup- 
position has its corresponding term of demand of a like kind, 
one of which must be made the first term of a simple ratio 
in stating, and the other the second. 

Illustration. 1. Suppose that 12 men can earn 600 
dollars in 25 days ; how many men will be required to earn 
400 dollars in 20 days ? 

This question contains five numbers or terms; the first 
three are the terms of supposition, and the last two are the 
terms of demand. 



1st statbmbnt. 

irs. ) 



600 dollars : 400 dollars. # .„ 
20 days : 25 days. ^ = "^^ "^^^• 



12000 dollars : 10000 dollars = 12 men : 10 men, the num- 
ber required. 

As the required term or answer is to be a number of men, 
we write 12, the supposed number of men, for the third term. 
12 men are supposed to earn 600 dollars in 25 days, and it 
will require only ^% of 12 men to earn 400 dollars in the 
same number of days; therefore, v/e write 400 dollars for 
the second term, and 600 dollars for the first term. As. 
the 400 dollars is to be earned in f | of the number of 

14 



days, k will le^ise ff -lu^ aaiiy laen to earn 400 ddlan ia 
If of the tixDje ; tberelQie» we Mnrite 23 days for fbe second 
tenn, and 20 days for the first term. 

Muhipljdng the terns of Ae first ninple rsiid \y fe^eor- 
raspmiduig terms of the second* we ootaiB the caiB|)ouiid 
ratio 12000 dollars : 10000 dollars wm 12 men : to the num- 
ber of men required 1n> earn 400 doUam in 20 da;y& 

Mukiplying the third tevm 12 by the second term 10000, 
lh« prodttct is 120000 ; diiriding this product by the &st lenn 
12060, the quotient is 10, the number of men requiied to 
earn 400 dollars in 20 days. 



9nd 

I* ^.^^L'^ ^^"^ ^^* ^® number required to earn 400 
dollars in 20 dap. >Reducing^ each fraction to its lowest 
terms, we have f X f X 12 =s 10 men, the number required. 

Prom the above illustrations we derive the following 

Rule. Write thai term ^f mpposithn wkkh has the itMie 
namcj &r is 0/ the same kindf a» the required term or a/mvert 
Jbr the third term. 

Then take (me of the other teims of sttpposition and f«i cof^ 
responding term of demand of the same kind, and considet 
whether an answer depending on these Perms aidne must he 
greater or less than the thi¥d term, and write one of themfaf 
a second term, or mimerator cf a fraction, and the other for A 
first term, or denominator, etS' directed in simple proportioiu 
Arrange aU the remaining correspoftding terms of suppest' 
Hon and demand in a simiktr manner. 

Then find the product of all the second terms or Tnumer^ 
tors; find also the product of aU the first terms or denomina' 
tors; multiply the third term by the product of the second 
terms or numerators ; divide this product by the product of the 
first terms or denominators, the quotient will be the anstver 
or term required. 

The terms of each simple ratio, if of different denomina' 
turns, must be reduced to the same, and the third term must he 
redu^d to the lowest denomination in it. 

Art* 1S4. It will be perceived that all the second terms, 
or numerators, and the third term also, are factors of a di^'* 
dend, and that all the first terms, or denominators, are factors 
of a divisor. 

Since diminishing the dividend and divisor proportionally 
docs not alterlfte quotient, therefore all equal fetctors of thedivt- 



^nd end divifior aiaf bs etatmd m eancelled, %xA not usel 
in the -operatioa. 

When any two &ctoro, one of them being a factor of ^ 
dividend, and the other a ^Ktor of the divieor, have a eom- 
iBon meaoiue, ho& may be croesed, «id then divided by that 
common measare, and the quotients petained. 

3. H 6 men can baild a wall SO feet long, 6 feet h%h, and 
4 feet thick, in 16 days, in what numb^ of days wiU 24 
men bnikL a wall 200 feet long, 6 feet high, and 6 leet thick? 

Ganoelling all equal laeton, we haw only to multiply the thixd 
ly t6 days, by fi, the product ie te nomber of days lequind. 

f X I X W X A X 16 = 80. Ans. 
Redneuig eadt of the above fractioos U> its lowest toms, we have 

I X I X ^ X 4 X i««»=80. Ans. 
Oaopeliwig aU ^ual fectors, we have 

1 1 /> 1 An. d*. 

jXjXjXjXl«=80.Ans. 

In Ae above qaestion, 6 men are supposed to build a wall 
20 feet long, 6 feet high, and 4 feet thick, in 16 days ; these 
five numbers or terms are the terms of supposition. It is 
required to find the number of days in which 24 men can 
build a wall 200 feet long, 8 feet high, and 6 feet thick ; 
these four numbers or terms are the terms of demand. 

As the answer is required to be a number of days, we 
write 16 days, the term of supposition of a like kind, for the 
third term. 

Comparing 6 men, a term of supposition, with 24 men, its 
corresponding term of demand, we find that 24 men is V- of 
6 men, hence it will take 24 men only ^ of 16 days to per- 
form the same work ; therefore we write 6 for the second 
term and 24 for the first, in the first statement, and 6 for the 
numerator of a fraction and 24 for the denominator, in the 
second statement 

Comparing" 20 feet in length, a term of supposition, with 
200 feet in length, its corresponding term of demand, we 
find that 200 feet is ^ of 20 feet; hence it will take ^ as 
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many days to build a waU 200 feet in length as it will 20 
feet in length ; therefore we write 200 for the second tenn 
and 20 for the first ; we also write 200 for the numerator 
of a fraction and 20 for the denominator. 

Comparing 6 feet high, a term of supposition, with 8 feet 
high, its corresponding term of demand, we find that 8 
feet is f of 6 feet ; hence it will take f as many days to build 
a wall 8 feet high as it will 6 feet high ; consequently we 
write 8 for the second term and 6 for the first ; we also write 
8 for the numerator of a fraction, and 6 for the denominator. 

Comparing 4 feet thick, a term of supposition, with 6 feet 
thick, its corresponding term of demand, we find that 6 feet 
is f of 4 feet; hence it will take f as many days to build a 
wall 6 feet thick as it will 4 feet thick ; consequently we 
write 6 for the second term, and 4 for the first; we also write 
6 for the numerator of a fraction and 4 for the denoininator, 
and the terms are all arranged and the statements com* 
pleted. 

3. If $100 will gain $6 interest in 12 months, in what 
time will $7$0 gain $30 dollars interest? Ans. 8 months. 

4. If 7 men can reap 84 acres of wheat in 24 days, how 
many men will be required to reap 100 acres in 10 days ? 

Ans. 20 men. 

5. If $200 will gain $6 interest in 6 months, how many 
dollars will $400 gain in 9 months ? Ans. 18 dollars. 

6. If $1200 will support a family of 24 persons 8 months, 
how many months will $900 support a family of 16 per- 
sons ? Ans. 9 months. 

7. If I pay $24 for the transportation of 96 barrels of flour 
200 miles, what must I pay for the transportation of 480 
barrels 40 miles ? Ans. 24 dollars. 

.8. If 8 men can build a wall 75 rods in length in 12 
days, how many men will be required to build a wall 300 
rods in length in 6 days ? Ans. 64 men. 

9. If 12 pounds of wool will make 8 yards of cloth 6 quar- 
ters wide, how many pounds will be required to make 144 
yards 4 quarters wide ? Ans. 144 pounds. 

10. If 5 men can make 1200 pairs of shoes in 48 days, 
how many men will be required to make 4800 pairs of the 
same kind of shoes in 16 days ? Ans. 60 men. 

11. If 15 girls can perform 180 questions in arithmetic 
in 75 minutes, how many questions can 25 girls perform m 
35 minutes ? Ans. 1^ questions- 
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12. If a ganrisoQ of 1900 moo eoasume 500 baxrvb of 
flour in 9 months* how many bairels wiU a garnsoa of 2500 
men consume in 15 months ? 

13. If 12 men can build a wall 100 feet long, 4 fe«t high, 
and 3 feet thick, in 40 days, in what time will 6 men build 
one 20 feet long, 6 feet high, and 4 feet thick ? 

14. If 180 men, in 6 days of 10 hours each, can dig a 
trench 1200 yards long, 4 feet wide, and 3 feet deep, in how 
many days, of 12 hours each, will 90 men dig a treo^ 400 
yardls long, 6 feet wide, and 4 feet deep ? 

15. A garrison of 1800 men has provision sufficient to 
allow each man 32 ounces a day 35 days ; suppose the gar* 
xison to be reinforced with 600 men, what must be the daily 
allowance for each man 45 days ? 

• 16. If 6 men can reap 30 acres of wheat in 5 days, what 
aDmber of acres can 8 men reap in 10 days I 

17. If 3 horses eat 30 bushels of oats in 50 days, what 
.number of bushels will 30 horses eat in 25 days ? 

IS. If it requires $600 to support a family of 9 persons 8 
months, what number of doUais will be required to support 
a family of 6 persons 12 months I 

19. If 12 ounces of wool be sufficient to make 1^ yards 
of flannel 6 quarters wide, what number of pounds vivX be 
required to make 450 yards of flaaael 4 quarters wide ? 

20. If 24 tailors can make 7^ suits of clothes in 8 days, 
what number of tailors will be required to make 1200 suite 
of clothes in 6 days ? 

21. If 4 men can build a wall 30 rods in length in 6 daysi 
what number of men will be required to build a wall 90 rods 
in length in 4 days? 

22. If 14 men, working 9 hours each day, dig a ditch 420 
£eet long, 4 feet wide, and 3 feet deep, in 4 days, in what 
number of days will 35 men, working 12 hours each day, dig 
a ditch 840 feet long, 5 feet wide, and 4 feet deep ? 

23. A wall, to be built to the height of 27 feet, was raised 
to the height of 9 feet by 12 men in 6 days ; how many men 
must be employed to finish the wall in 4 days at the same 
rate of working ? 

24. A wall 700 yards long was to be built in 29 days ; at 
the end of 11 days 18 men had built 220 yards of it What 
number of additional men was it then necessary to engage to 
work at the same rate, in order that the wall might be com* 
pleled in the given time ? 

14* 
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PROPORTION INVOLVING A 
CONSTANT QUANTITY. 

Art* 13S. We will explain what is to be understood 
by a constant quantity, by the following question. 

1. A coal mine has the same quantity of water constantly 
running' into it in the same time. At one time it was allowed 
to get full, and it required an engine of 12 horse-power 60 
hours to empty it. At another time it was again allowed to 
get full, and it required an engine of 10 horse-power 80 hours 
to empty it. It is now full the third time ; what must be 
the power of an engine that will empty it in 48 hours, and 
what must be the power of an engine that will discharge 
the water as fast as it runs into the mine after it is emp- 
tied ? 

It is to be understood that the horse-power and the flow of 
water into the mine are quite constant, that is, exactly the 
same in all cases. It is also to be understood that the quan« 
tity of water in the mine is the same each time, when full. 

As it required an engine of 12 horse-power 60 hours to 
discharge the water that was in the mine when full the first 
Mme, including also the water that runs into the mine during 
those 60 hours, it is plain that it will require only §8^ or { 
of 12 horse-power to discharge the same quantity of water 
in 80 hours, and 12 X f =?= 9, the number of horse-power 
required to discharge the quantity of water in the mine 
when full, including also the water that runs in during 60 
hours. 

The second time it was allowed to get full, it required an 
engine of 10 horse-power 80 hours to empty it, including 
also the water that runs into the mine during 80 hours. 

As it requires only 9 horse-power 80 hours to empty the 
mine when full, including also the water that runs into the 
mine during 60 hours, it is plain that the other 1 horse- 
power, employed 80 hours the second time it was allowed to 
get full, is the power required to discharge the water that 
runs into the mine during the remaining 20 hours. If i* 
requires 1 horse-power 80 hours to discharge the water that 
runs into the mine during the remaining ^0 hours, it will 
require fj or 4 times 1 horse-power to discharge the same 
quantity of water in 20 hours, which is 4 horse-power. 
Hence it is plain that an engine of 4 horse-power will dis- 
charge the water as fast as it runs into the mine during any 
length of time ; which is one of the answers required. 
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We will now find what power will be required to emptjf^ 
the mine in 48 hours. It is plain that, whatever power is 
required to empty the mine in any given number of hours, 
there is always 4 horse-power that does nothing towards 
emptying the mine, because it only discharges the water 
that runs into the mine during the given number of hours. 

The first time that the mine was allowed to get full, it 
required an engine of 12 horse-power 60 hours to empty it. 
Deducting the 4 horse-power which is required to discharge 
the water as fast as it runs into the mine, there remains 8 
horse-power, which was the number of horse-power required 
to empty the mine in 60 hours, not including the water that 
runs into the mine during those 60 hours. 

To discharge the same quantity of water in 48 hours, it 
will require fg- or |^ of 8 horse-power, and 8 X f-= 10, the 
number of horse-power that will be required to empty the 
mine in 48 hours, not including the water that will run into 
the mine during the 48 hours. 

If to this we add 4, the number of horse-power which is 
required to discharge the water as fast as it runs into the 
mine, we have 14 for the power of an engine that will empty 
the mine in 48 hours, including also the water that will run 
into the mine during the 48 hours, which is the other answer 
required. 

2. " If 12 hordes eat 3^ acres of grass in 4 weeks, and 21 
horses eat 10 acres in 9 weeks, how many horses will be 
required to eat 24 acres in 18 weeks ; the grass being at 
first equal on every acre, and growing constantly and 
uniformly ? " Ans. 36 horses. 

3. If 14 cows, in 3 weeks, can eat the grass on 2 acres of 
land, also all that grows during the 3 weeks, and 16 cows, 
in 4 weeks, can eat all the grass on 3 acres, also all that 
grows during the 4 weeks ; how many cows will be required 
to eat the grass on 6 acres, in 5 weeks, also all that grows 
during the 5 weeks ; there being the same quantity on each 
acre, and growiog constantly and uniformly? Ans. 26 cows. 

4. Suppose 8 sheep, in 7 weeks, to eat all the grass on 
400 square rods of land, also all that grows in the same 
time ; and suppose 9 sheep, in 8 weeks, to eat all the grsiss 
on 500 square rods of land, also all that grows in the same 
time ; how many sheep will be required to eat all the grass 
on 600 square rods of land, in 12 weeks, also all that grows 
in the same time ; there being the same quantity of grass 
upon each square rod, and growing constantly and uni- 
formly ? Ans. 8 sheep. 
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PER CENTAOE AND PER CENT. 

Art* 196* Thb term per ceniage has but recently been 
intixxiuced into text-books, and it is used to e:ipress a greatef 
or le«s number of hundredths of any sum or quantity ; thus, 
if a merchant inirestt his money and gains 26 hundredths of 
the sum invested, he gains a high per centage ; if he gains 
only 6 hundredths of the sum invested, he gains a low pei 
centage. Hence, apy number of hundredths of any sum oi 
quantity is called the per centage. 

The term per cent, also signifies hundredths ; thus, 1 per 
cent, of any sum or quantity is 1 hundredth of it, 2 per 
cent, is 2 hundredths of it, 6 per cent, is 6 hundredths of it ; 
6cc, 



\. A man hiied 20 dolhus far 
one jreax, and agreed to pay 6 per 
cent, or 6 hundredths of the sum 
for its use ; how much did he 
pay? 

3. What is 4 per eent. of 5 
doUan? Of 10 dollars? Of 15 
dollars 1 Of 30 dollars? 

5. A man purchased a watch 
for 25 dollars, and sold it so as to 

fain 10 per cent. ; how much did 
e gain by trading ? 
7. What is 1 per cent, (rf" 76 
doUazs? 2 per cent.! Sperceot.? 
4 per eent. ? 



2. A girl found a lady's puise 
containing 50 dollars ; the owner 
gave her 6 per cent, of the money, 
now much did the girl receive? 

4. What is 6 per cent of 12 
dollars? Of 25 doUars? Of 30 
doUars? Of40d<dlars? 

6. A market-man sold 50 dol- 
lars' worth of butter for a fernier, 
who paid him 5 per cent, for sell- 
ing it ; what did the market-man 
receive ? 

8. What is 5 per cent, of 100 
dollars? 6 per cent.? 7 per cent.? 
8 per eent. ? 



Art* 137* Since per ofntage and per cent, rignify 
hundredthst we can express any per centage, or anp number 
efper cent,, by a decimal fraction ; thus, 

1 per cent. = .01 '" '*'*- ~*"* — "*" 

2 per cent. =s .02 



3 per cent, as .03 

4 per cent, sm .04 

5 per cent. »« .05 

6 per cent. aa> .06 

7 per cent. = .07 

8 per cent. &« .08 
per cent, ss .09 

10 per cent. = . 10 
15 percent. = .15 
20 per cent. = .20 
85 per oent. » .25 



30 per oent. ass 
50 per cent. « 

•re ~^ *. 



.30 

75 per oent. « .75 
100 per eent. a» 1.00 
106 per cent. « 1.06 
125 per cent. » 1.25 
i per eent. as .005 
i per cent. « .0025 
I per cent. == .0075 

i per cent. = .002 

I per cent. = .008 

I per cent, a .00125 

I per eent. >■ .00875 



PER CENTAQE AND FSR CBIfT. 
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Art* 138« Since, by multiplying any given stun or 
quantity by a decimal fraction, we obtain as great a part of 
the given sum or quantity for a product as the decimal is 
of a unit, we can find the amount of any per centage, or 
number of per cent., of any given sum or quantity by the fol- 
lowing rule. 

Rule. Multiply the given mm or quantity by the decimal 
expressing the rehired per cent,, the product toill be the 
amount of per centage. 



1. What 

2. What 

3. What 

4. What 

5. What 

6. What 

7. What 

8. What 

9. What 

10. What 

11. What 

12. What 

13. What 

14. What 
16. What 

16. What 

17. What 

18. What 

19. What 

20. What 

21. What 

22. What 

23. What 

24. What 

25. What 

26. What 

27. What 

28. What 

29. What 

30. What 

31. What 

32. What 

33. What 

34. What 



s 1 per cent, of 25 dollars ? 
s 2 per cent, of 50 dollars ? 
s 3 per cent, of 75 dollars ? 
s 4 per cent, of 100 dollars ? 
s 5 per cent, of 125 dollars ? 
s 6 per cent, of 150 dollars ? 
s 7 per cent, of 175 dollars ? 
s 8 per cent, of 200 dollars ? 
s 9 per cent, of 225 dollars ? 
s 10 per cent, of 250 dollars ? 
s 12 per cent of 275 dollars ? 
s 15 per cent, of 300 dollars 2 
s 20 per cent, of 325 dollars ? 
is 25 per cent, of 350 dollars ? 
8 50 per cent, of 375 dollars ? 
s 75 per cent, of 400 dollars ? 
s 100 per cent, of 425 dollars ? 
s 125 per cent, of 450 dollars ? 
s 2^ per cent, of 475 dollars ? 
s 3^ per cent, of 500 dollars ? 
s 4|- per cent* of 525 dollars ? 
s 5^ per cent, of 550 dollars ? 
s 6| per cent, of 575 dollars ? 
s 7| per cent, of 600 dollars ? 
s 12{ per cent, of 625 dollars ? 
s ^ of 1 per cent, of $650.25 ? 
s I of 1 per cent, of $675.50 ? 
s I of 1 per cent, of $725.75 ? 
s I of 1 per cent, of $750,875 ? 
8 I of 1 per cent, of $775,375 ? 
8 I of 1 per cent, of $800,625 ? 
s I of 1 per cent, of $975,875 ? 
s I of 1 per cent of $1025.75 ? 
s I of 1 per cent of $1275.25? 



Ans. .25 cents. 
Ans. $1.00. 
Ans. $2.25. 
Ans. $4.00. 
Ans. $6.25. 
Ans. $9.00. 
Ans. $12.25. 
Ans. $16.00. 
Ans. $20.25. 
Ans. $25.00. 
Ans. $33.00. 
Ans. $45.00. 
Ans. $65.00. 
Ansr $87.50. 
Ans. $187.50. 
Ans. $300.00. 
Ans. $425.00. 
Ans. $562.50. 
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Art. IW. 85. Wkift s 4^ per oenl. otlTtSiMmt 

<*^;J*»j'- Since ^ per cent, cannot be exzcdy 

91728 expiesaed py a decimal fraction, we 

•04|^ first find 4 per cent, by muhiplymg 

* - ■ " .' hf M kmidrodtlw, «9d we then 

69.12 = 4 per cent, multiply by J of 1 hiudre^; tin 

5.76 =s ^ per cent, sum of the products is the aoswet 

36. What is 33^ per cent, of 750 doHars ? Ans. 9ZS0M. 

37. What is 66| per cenU of 900 dollan ? Ans. $60Q.OO. 
3a What is 8^ per cent, of 600 dollars ? Ans. S49.00. 
3A. What is 5| per cent of 500 dollars? Ans. 9S9a6f. 
4GL Whaiisl5^peroeat*Qfl50Qdollar8? Ans. 9235.50. 

The amount of per centage on any sum of English Money 
may be found by first changing the lower denominations to 
the decimal of a pound, and then multiplying by the decimal 
expressing the required per cevU* 

41. What is 5 per cent of £125. lOs. 6d.? 

OVBEATIOir. 

IQs. 6d. b£.M5. 
£135.525 

.-05 We fist dttage lOs. id. to ^ 

■ ' " ■ ' ■ dedmal of a ppoMl, and annex it to 

£6.27625 the i:i35. We then multiply the 

20 whole aum i:id6.525 by .05, the 

pioduct IB £6,37635. We then 

s.6.52500 reduce Uiis decimal of a pound to 

12 its ^ndne in shSlings, pence, and 

fiorthinsB, and ind t&B answer to be 

d.6.30000 £6. 5s. ad. 1.9(9. 
4 



qr. 1.20000 



42. What is 6 per cent of £750. 178. 6d. ? 

Ans. £45, It. Od. S.4 qrs. 

43. What is 7^ per cent of £75. ISs. 9d. f 

Ans. £5. ISs. 10|d. 

44. What is 8f per cent of £45. 6s. 8d. ? 

Ans. £3. 19s. 8d. 8qrB*-t^* 

45. What is 15 per cent of £1275. 15s. ? 

Ans. £191. 7s. 3i 

46. What is 20 per cent of £575. l6s. ? 



COMMIBBIOBr. 

Art* 14II* GMiMiBSiON k the per centage- diaigvA by 
agentft for tmasacting the business of otherey and tkey 
ueually charge a specified per cent oa the amount of money 
employed in the traBeaction. 

An agent who is employed by merchants and manttfiBie* 
tmen in porchaaing and e^ing goods ia called a Commis- 
sion Merchant^ or Factor. . 

To find tke amount rf commrnkm^ Timdtiplf th$ given mm 
kf tka dtehnal fraction e xpremttg the given per evnt^^ and 
the product vriU he the amount of commission required, 

L A eommission merchant sold a quantity of cloth for 
a manufactuiner anounting to $7S(K75, and charged a com* 
mission of 2^ per ceo^ ; what was the amount of his com* 
mission? Ans. Cia76875. 

2. An agent purchased goods for his employer to the 
amount of 8675.26, and charged 1} per cent, commission ; 
how much did he receive for his services ? 

Ans. 911.816875. 

3. An auctioneer sold furniture to the amount of S1250 ; 
what did his commission amount to at &^ per cent. ? 

Ans. 832.8125. 

4. What amount of commission should my agent in 
Albany charge me for purchasing 500 barrels of nour on my 
account, at S5.25 a barrel, at 2 per cent, commission on the 
amount I 

5. My agent, after selling merchandise for me to the 
amount of 81250.75, deducted his commission of 2^ per 
cent, and remitted the balance ; what was the amount of his 
commission I. and how much did he remit ? 

6. A factor has in his possession 8525, and being directed 
to invest it in purchasing cotton, what sum can he invest, 
after deducting his commission of 5 per cent, on the pur- 
chase ? 

As hia commission of 5 per cent, on every 8100 invested 
is 85, if we add 85 to 8100, the amount is 8105 ; hence the 
sum to be invested is \%^ of 8525, which is 8500. 

7. My agent in England had in his hands $3895, which 
I dliected him to lay out in the purchase of railroad iron at 
895 a ton ; how many tons did he purchase with the 
balance remaining to be invested, after deducting his com- 
mission of 2^ per cent, on the purchase ? 



MB INWUANCE. 

INSURANCE. 

Art. 141. Insukance is a contract or agreement, by 
which an individual or company engages, for a stipulated 
premium, to indemnify the person insured from loss or 
damage to the property at risk by certain perils enumerated 
in the contract. 

The individual or company who takes the risk is called 
the Insurer or Underwriter; the person protected by the 
insurance is called the Jbuured; the sum paid is called the 
Premmm; and the instrument containing the contract is 
called the Policy, 

The premium is a specified per cent, or number of htmr 
dredths of the amount of property insured. Hence, to find 
the amount of premium, we multiply the sum insured by the 
decimal fraction expressing the per cent,, the product wtU be 
the amount of premium, ^ 

1. What amount of premium must be paid for insuring a 
house against fire, which is worth $5000, at a premium of 
f of 1 per cent. ? Ans. $31.25. 

2. A gentleman obtained a policy of insurance on his 
furniture to the amount of $2500, at 1^ per cent, a year ; 
what amount of premium did he pay each year ? 

Ans. $31.25. 

3. A merchant obtained a policy of insurance on his stock 
of goods, valued at $7500, at a premium of 2J per cent, a 
year ; what amount of premium did he pay annually ? 

Ans. $187.50 

4. A manufacturer effected an insurance to the amount of 
$25000 on his buildings and stock, at a premium of 3 j per 
cent, a year ; what amount of premium did he pay yearly ? 

5. A merchant shipped 1500 barrels of flour, valued at 
$6000, from New York to Liverpool, and effected an insur- 
ance at a premium of 2^ per cent. ; what was the amount of 
premium ? 

6. A merchant in New Orleans shipped a cargo of cotton 
to Liverpool, valued at 25000 dollars, and obtained a policy 
of insurance on the aihount at a premium of 2| per cent. ; 
what was the amount of premium ? 

7. The estimated value of my house is 5000 dollars. If I 
should obtain insurance upon f of its value, at a premium of 
4 of 1 per cent., what would be the amount of premium? 
If it should be destroyed by fire while insured, what should 
I save by having my house insured ? 



Jkrtm ftl8> Shrofs i» a ^antral rmme hr Aa ea|tel of 
mcaiayed inalitutiaBa , such as Baakf , Manufactories, Rail* 
roads, Insurance Companies, United Stadss Bonda, State 
Bonds^lBB* 

Tlie capiial atodi! <tf as. iasiitiition is uaitaU j divided ibIo 
eqaal ahasss, and the endenees ol ownership ara called cer* 
tificates of stock. 

The p€BP vabte oi a shaxe ia its original cost or sum named 
in the certificate or bond. 

The rml rnkta ai a abaie« at any lime, is the sum br 
which it can be sold. 

When a share can be soM finr moce ^BipM its original eest, 
it is said to be oftoae par^ oi at a premktm. 

When the market vahta of a share is less than its Qrigina] 
cost, it is said to be hdmo pmr^ or at a diseount. 

If 8100 of stock can be sold for $115, the stock ia 15 per 
ce&t. tAom par;, if it oan only be sold for 885, it is 15 per 
cent, bdom pttrp d)ie per centage of premium or discooAt ia 
always to be e^mated on the par ^otee. 

The amount of piooit arising from stocks ifi divided among 
the stochhoiders, at regular periods, each recetying a certain 
per cent, of the par vaim of his shansa* 

1. The semi-annual dividesui of Ae Mesehaiits' Baiik» in 
Boston, has usually been 3f per ce&t. qb its capital stock ;. 
what sum did a stockholder receive semi-annually, who 
owned 25 shares, the par mbie of each share being $100 ? 

Ans. 887,50. 

2. A person purchased 5 shares of the Boston and Lowell 
railroad stock, at a premium of 174 per cent., the par value 
of each share being $500 ; what did the 5 shares cost him ? 

Ans. 82937.50. 

3. A capitalist deposited 85100 with a broker, to be 
invested in bank stock ; the broker charged 2 per cent, com- 
mission on the amount paid for the stock ; what was the 
value of the stock pujcchased? What was ^e amount of 
coiiuaission ? 

Ana. 850Q0 value al stock purchased. 81^ amount of 
Gommiaaioiw 

4. Suppose I wish to invest 85700 in bank stock which 
is 5 per cent, below par ; ^dxat amount wiU it purchase at the 
par value? A»s.86<K)p. 

15 
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INTEREST. 

Art* l4Mm Intbbsst is an estimated number of hun- 
dredths of any sum of money, which is to be paid for its use 
during a specified time. 

The rate of interest is established by the legislature of 
each state. In nearly all the states 6 per cent, or 6 hun- 
dredths of any sum of money^is paid for its use during one 
year. 

The money hired, or the sum for which interest is paid, 
is called llie principal; the sum paid for its use is the 
interest; and the turn of the principal and interest is called 
the amount. 

When the rate of interest is 6 per cent a year, the 
interest of one dollar for one year will be 6 hundredths of 
a dollar or 6 cents, and the interest of one dollar for any 
number of years must be as many times 6 cents as there 
are years. 

Skice the interest of one dollar for one year, or 12 months, 
is one half as many cents as there are months in a year, 
the interest of one dollar for any number of months must be 
one half as many cents as there are months. 

Since the interest of one dollar for one year, or 360 da3rs, 
is 6 cents or 60 miUs, which is one sixth as many miUs 
as there are days in a year, the interest of one dollar for any 
number of days must be one sixth as many mills as tibiere are 
days. 

The preceding definitions and illustrations furnish the 
following general rule for computing interest at 6 per cent. 

RxTLE. Find the interest of one dollar for the gir)en time, 
then multiply this interest by any given number of dollars; 
the product will be the interest of that number of dollars for 
the same time. 



1. What 18 the interest of 1 
dollar for 1 year at 6 per cent. 1 
What is the interest of 1 dollar 
for 2 yean ? 3 yearsi 4 years t 
5 yean? 6 yeant 7 yean? 8 
yean? yean? 10 yean? 11 
yean? 13 yean? 

3. What is the interest of 1 
dolkr for 1 day? 3 days? 3 
days? 4 days? 5 days? 6 days? 



3. What is the interest of 1 
dollar for 1 month at 6 per cent ? 
What is the interest of 1 dollar 
for 2 months? 3 montiis? 4 
months? 5 months? 6 months t 
7 months ? 8 months? 9 months? 
10 months? 11 months? 13 
months? 

4. What is the interest of 1 
dollar for 7 days? 8 days? 
days? 10 days? 11 days? 13 
days? 
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5. Whst 18 the interest, of 1 
dollar for 13 days! 14 d&jfi^ 

15 days? 16 days? 17 days? 18 
days? 

7. What is the interest of 1 
dollar for 25 daysl 26 daysT 37 
days? 28 days? 29 days? 

9. What is the interest of 1 
, dollar for 2 years, 2 months, and 
Sdays? 

11. What is the interest of 1 
dollar for 4 years, 4 months, and 
4 days? 

13. What is the interest of 1 
dollar for 6 years, 6 months, and 
6 days? 

15. What is the interest of 1 
dollar for 8 years, 8 months, and 
8 days? 

17. What is the interest of 1 
dollar for 10 years, 10 months, 
and 10 da^? 

19. What is the interest of 1 
dollar for 12 years, 12 months, 
and 12 days? 

21. What is the interest of 1 
dollar for 3 years, 4 montlis, and 
14 days? 

23. What is the interest of 1 
dollar for 5 years, 6 months, and 

16 days? 

25. What is the interest of 1 
dollar for 7 years, 8 months, and 
18 days? 

27. What is the interest of 1 
dollar for 9 years, 10 months, and 
20 days? 

29. What is the interest of 1 
dollar for 11 years, 11 months, 
and 22 days? ^ 

31. What is the interest of 1 
dollar for 4 years, 7 months, and 
24 days? 

33. What is the interest of 1 
dollar for 3 years, 1 month, and 
26 days? 

35. What is the interest of 1 
dollar for 6 years, 3 months, and 
* 28 days? 

37. What is the interest of 1 
dollar for 2 3rears, 4 months, and 
12 days? 



6. Whst is the intevest sf 1 
dollar for 19 days ? 20 days? 21 
days? 22 days? 23 days! M 
da]^? 

8. What is the mtetest of 1 
dollar for 1 year, 1 month, and 1 
day, at 6percent. a year! 

10. What is the mterest of 1 
dollar for 3 years, 3 months, and 
3 days? 

12. What is the interest of 1 
doUar for 5 years, 5 months, and 
5 days? 

14. What is the interest of 1 
dollar for 7 years, 7 months, and 
7 days? 

16. What is the interest of 1 
dollar for 9 yean, 9 months, and 
9 days? 

18. What is the interest of 1 
dollar for 11 years, 11 months, 
and 11 days? 

20*. What is the interest of 1 
dollar for 2 years, 3 months, and 
13 days ? 

-22. What is the mterest of 1 
dollar for 4 years, 5 months, and 
15 days? 

24. What is the interest of 1 
dollar for 6 years, 7 months, and 

17 days? 

26. What is the interest of 1 
dollar for 8 years, 9 months, and 
19 days? 

28. What is the interest of 1 
dollar for 10 years, 11 months, 
and 21 days? 

30. What is the interest of 1 
dollar for 12 years, 1 month, and 
23 days? 

32. What is the interest of 1 
dollar for 5 years, 9 months, and 
25 days? 

34. What is the interest of 1 
dollar for 2 years, 4 months, and 
27 days? 

36. What is the interest of 1 
dollar for 8 years, 5 months, and 
29 days? 

38. What is the interest of 1 
doUar for 8 years, 6 months, and 

18 days? 
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* 99. Wltiit Tdll be flie intetest of fBTfl fdjt B y^arti. 9 
]k&o]idu(, and 27 days« at 6 per cent, a year. 

In this qttec^n, we 
fet find the iafcereaft «f 
I dollar ii»r S yens, 9 
iii0nte, and S7 days, 
which is $.1695; we 
then multiply this iate»- 
est by $1275, the given 
Bumbtf of doUais; the 
product is the mtesest 
xeqaiied. 



•12 int. of •! f<wr 2 years. 
,046 int. of $1 for 9 months. 
.0045 int. of f 1 for 27 days. 

.1696 int. of $1 for 2 yrs. 9 mo. 
$1275 [and 27 days. 

8475 
11865 
3390 
1695 



$216.1125 Ans. 

40. What is the interest of 9750.75 for 3 years, 5 months, 
and 17 days, at 6 per cent. ? 



CU. 



.18 int. of SI for 3 years. 
.025 int. of 81 for 5 months. 
.002f int. of $1 for 17 days. 

.207f 
$750.75 

625621 product of 4 of a mill 

1035 [multiirtied by $750.75. 
1449 
10350 
1449 



$156.03087f Ans. 



Since the iaterest of 
1 dtXtai for 6 days Is 
.001 mill, Uie interest 
of 1 dollar for 1 day 
most be ^ of a mitt, for 
3 days, f or | of ainilly 
for 3 days, f or I of a 
mill, for 4 days, f or } 

of a mill, §at 5 days f , 
of a mill. 

Since the vulgar firae- 
tions i, I, I, and f , 
cannot be exaictly ex- 
pressed in decimals, if 
we change these frac- 



tions of a mill to hundredths of a mill, and reject the remainders, we 
shall obtain the interest sufficiently exact for most purposes. Thus, 
.OOO^of a mill =«. 00016 +. .OOOJ of a mill = .00033 +. .000} 
of a mill =s .00066 -f. .OOOf of a mill — .00083 +, 

Using .00083 -f of a mill instead of .OOOf of a mill in Question 40, 
we have .20783 X 750.7d » $156.0283725 for the answer. 

41. What is the interest of $15.25 for 1 year, 2 months, 
and 15 days, at 6 per cent. ? Ans. $1,105-}-. 

42. What is the interest of $25.75 for 2 years, 1 month, 
and 12 days, at 6 per cent ? Ans. $3,274*. 

43. What is the interest of I^a45 for 1 year, 7 moatlis 
and 18 days, at 6 per cent, t Ans. I|^.7884~« 
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44. What is the interest of $45.15 for 9 months and 15 
days, at 6 per cent. ? Ans. t2.144-f-« * 

45. What is the interest of $64.24 for 5 months and 12 
days, at 6 per cent. ? Ans. C1.734-|«. 

46. What is the interest of $115.15 for 7 months and 24 
days, at 6 per cent. ? Ans. $4.49-f-. 

47. What is the interest of $250 for 2 years, 3 months, 
and 10 days, at 6 per cent. ? ^ Ans. $34.165-|-- 

48. What is the interest of $175.25 for 1 year, 7 months, 
and 17 days, at 6 per cent. ? Ans. $17,144-}-. 

49. What is the interest of $275 for 15 days, at 6 per 
cent. ? Ans. $.687-^. 

50. What is the interest of $85.15 for 1 month ana 27 
days, at 6 per cent ? Ans. $.8084-. 

51. What is the interest of $325 for 2 months, at 6 per 
cent. ? Ans. $3.25. 

52. What is the interest of $95.45 fcnr 4 months and 20 
dap, at 6 per cent. ? Ans. $2.2264*. 

53* What is the interest of $145.50 for 5 months and 25 
^BjSj at 6 per cent. ? Ans. $4.242-f-. 

54. What is the interest of $350.75 for 8 months and 27 
days, at 6 per cent ? Ans. $15,608-}-. 

65. What is the interest of $425.40 ibr 10 months and 
10 days, at 6 per cent ? Ans. $21,976-]- 

56. What is the interest of $440.80 for 11 months and 
15 days, at 6 per cent. ? Ans. $25,346. 

57. What is the interest of $475.25 for 1 year and 4 
months, at 6 per cent. ? 

58. Wliat is the interest of $500 for 1 year and 6 months, 
at 6 per cent. ? 

59. What is the interest of $524.25 for 2 years and 8 
months, at 6 per cent. ? 

60. What is the interest of $550 for 5 years and 10 
months, at 6 per cent. ? 

61. What is the interest of $575 for 2 years, 6 months, 
and 15 days, at 6 per cent. ? What is the amount ? 

Ans. $87,687-}- int 8662.687-|- amount 

62. What will be the interest of $330 from January 1st, 
1847, to July 16th, 1847, at 6 per cent ? What will be the 
amount ? 

63. What will be the interest of $175 from January 15th, 
1847, to April 20th, 1847, at 6 per cent ? What will be the 
amount ? 

15* 



I7« 

6 per ceHt, u year^ first find the interat mt 6 per tetai.^ mmd 
iken make a preporti&naL addUwm «r mikiraciun^ ^ it 
is 7 per cent, add one sixth, * if 8 per cent, add 47te Mrd, 
jf§ per cent. tuUrM vm mm* ^4^ per cetti. isuMsract 
amfamih* 

64. What is the interest of $344.45 for 2 years, 2 monthsy 
and 3 days^ at 7 per cent, a year ? Ans. $^.442-^. 

65. Ml^iat will he the interest of $75 for & months atid 18 
da^ at 8 per cent. ? What will he the amount ? 

Ans. %^S0 int. $79.30 amount. 

66. What is the interest of $44.25 fiir 6 months and 
B days, at 5 per cent, t 

67. What will he the interest of $175.50 for 10 months 
and IS -days, at 4J- per cent. ? What wiD he the amount ? 

Art. 14S. S^uietkeimteNiiifmeioUarforanyjgiven 
time t»preeees tkiU decimal part of one dcHdr tohtch ^ initereei 
^ of ime de&mr for that twme^ so U wim express that deoisnal 
pari ^ 4fiii§ nmAer of dollars which the interest of that mtm^ 
oer af iMmwUlheforihttaimetxmt* Heitce, if we nndti' 
pLy ttniy gioen sum by that decimal part of a doUar t»hidi tie 
4tiermt is of a doOarfor 'Ony given time, the product nmit be 
the interest ^ tkat sum for the same time. 

Thusi the interest of 1 dollar for 2 years, 8 months^ and 
64.daya, is $.164 tbmisandths of a dollar; hence* the 
interest of $475 for the same time is .164 thousandths of 
$475. And $475 X •164 s $77.90, the interest of $475 
for the same time. 

JlJrt* 14A* ^ competing compound interest, and interest 
on English money, it will be more convenient to mtdtijdy the 
given sum or prindpaH by that ded,mal part of 1 doUar, or of 
1 pound, which expresses the interest of 1 dollar, or of 1 
'pmmd,for the given time. 

When the principed is given in English money, we must 
first reduce the shillings, pence, and farthings, to the decimal 
cfa pound, and annex this def^mtd to the pounds. 

68. What is the interest of £75. 15s. 6d. for 2 yeacs, 8 
]|iMitlia,«iid 124aya,at6ferceiit. a year? 

15t. 6d.«iS.775. Araexing Ait decimal to £7^ w^ 
have £75.775 for a principal. The interest of £1 iox 2 
years, 8 months, and 12 days, at 6 per cent a year, is .162 
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diousanddis of apound. And £f&.TI5 X .162 s jC12J27fiSS 
ssX12. 6s. 6.1S^., the interest reqaired. 

M. Wiiat k the inteieet of £26. IBs. 9d. for 10 mantha 
«ud 15 days, at 6 per cent, a year ? 

Ana* £1. 7s. 2d. 3qTB.-f-. 

7a Wkat will be the interest of £45. 12s. 6|d. from 
Jwoarylst, 1847, to July ISth, 1847, at 6 per oent ayear? 

71. What ivnll be the interest of £500 from January 20th, 
1847, to September 2ath, 1S47, ^ 6 p^r cenL a year ? 
What will be the amount ? 

Art* 147* Since the interest ^ 1 dollar for any given 
Bttoiber of dayB is one sixth as many mills as there are 
tdaya, it follows that the interest of any given number of 
dollars for any given number of days must be eaual to one 
lixth of* the product of the number of dollars multiplied by 
4he number of days, in the denomination of mills. Hence 
the following rule for computing interest for any number of 
days. 

BuLS. Mtdtiph/ the given sum or number of dollars by 
ihe given number of days, dimde tkis 'product by 6, tnig 
quotient vnU be the interest in mUls^ when the sum is dollars 
only; but when there are cents in the given sum, the quotient 
wiU be the interest in hundredths of mills, 

72. What is Ae interest of $25 for 25 days ? 

Ans. $.104-|-. 

73. What is the interest of $10 for 10 days ? 

Ans. $.016.-j- 

74. What is the interest of $15 for 15 days ? 

Ans. $.037-4-. 
Tfi. What is the interest of $75 for 33 days ? 

Ans. $.412-}-^. 

76. What is the interest of $100 for 63 days ? 

Ans. $l«054-« 

77. What is the interest of $125 for 93 days ? 

78. What is the interest of $24.75 for 20 days ? 

79. What is the irrterest of $45.15 for 35 days ? 

80. What 16 the interest of $75.25 for 45 days ? 

81. What will be the interest of $175.75 for 33 days ? 
82« What will be the interest of $525.25 for 63 days ? 

hx the above method of computing interest for days, l3ie year m 
auppoeed to contain 360 instead of 365 days ; henoe, the interest 
4biind for any given number of days wHl be too large by its yW P^^* 
hfw\mk k must be dimlBiahed whoa per&ot aqpnracj is lequued. 



176 PARTIAL PATMENTa 

PARTIAL PAYMENTS. 

Art* 148* When partial payments have been made 
and endorsed upon notes and bonds, tbe following rule has 
been adopted by the Supreme Court of the United States, 
also by the Courts in Massachusetts, New York, and by the 
Courts in most of tbe other States, for computing the interest. 
It is given in the language of Chancellor Kent, of New York. 

** The rule for casting interest, when partial payments have 
been fnade, is to apply the paymeTit, in the first place, to the 
discharge of the interest then due, 

^^ If the payment exceeds the interest, the surplus goes 
towards discharging the principal, and the subsequent interest 
is to be computed on the balance of principal remaining due. 

" If the payment be less than the interest, the surplus of 
interest must not be taken to augment the principal; but 
interest continues on the former principal until the period 
when the payments, taken together, exceed the interest due, 
and then the surplus is to be applied towards discharging the 
principal; and interest is to be computed on the btdance, as 
aforesaid.** 

83. 

$1250.00. Boston, January 1st, 1846. 

For value received, I promise to pay William Briggs, or order, 
twelve hundred and fifty doDais on demand, with interest at 6 per 
cent. John Smith. 

• The following pajrments were endorsed on this note. 
April Ist, 1846, received $175.75. W. Briggs. 

August Ist, 1846, received $20.00. W. Briggs. 

November Ist, 1846, received $360.00. W. Briggs. 

What was the amount due on this note January 1st, 18471 

Principal, January Ist, 1846, $1250.00. 

First payment, Jan. Ist, 1846, $175.75. 
Interest to first payment (3 mo.) $18.75. 

Excess of payment above the interest^ . .... $157.00. 

Principal or sum due after first pa3rment, . . . . $1003.00. 
Second payment, Aug. 1st, 1846, $20.00, } ^^q^ ^ 
Third payment, Nov. 1st, 1846, $360.00, J *^""W. 
Interest to Aug. 1st, 1846, (4 mo.) $21.86, > ^,q okr 
Interest to Nov. Ist, 1846, (3 mo. ) $16,395, J »^»*-^^' . 
Excess of the payments above the interest, .... $341.74$. 

Principal or sum due after the third payment, *. . . $751,255. 
Interest to January 1st, 1847, 7.51255. 

Amount due on note January 1st, 1847, .... $758.76755. 

The day on which ^le note is dated, and the day on which it fiiUs 
due, are not both reckoned in determining the time, hot one of them 
is always excluded. 
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#775.00. Lowell, March, I5fb, 1846. 

For value received, I promise to pay C. D. on demand, 
seven hundred and seventy-five dollars, with interest. 

A. B. 
This note is endorsed as follows : 

June 1st, 1846, received $25.00. C. D. 

Sept. 15th, 18^, received #45.75. €. D. 

Dec. Ist^ 1846, received $75.00. C. D. 

May 15th, 1847, revived #200.00. C. D. 

What wiUbe due Sept. Ist, 1847 ? Ans. #487.984-. 

85. 

#550.00. Warcester, January 25th, 1846 

For value received, we, jointly and severally, prbmise 
to pay J. R., or order, five hundred and fifty dollars, in 
Aree mpnths horn date, with interest after three months. 

W. P. 
S.L. 

The following payments are endorsed on this note : 
July 20th, 1846, received #75.25. J. R. 
Sept. 25th, 1846, received #50.75. J. R. 
Dec. 20th, 1846, received #45.50. J. R. 

What was due on this note January 25th, 1847 ? 

Ans. #400.02-)-. 

86. 

#1200.00. Saiem, June 10th, 1846. 

For value received, I promise to pay A. B., or hearer, 
twelve hundred dollars on the Ist day of January, 1847, 
ivith interest from date. J. P. 

Suppose the following payments to have heen endorsed 
<m this note, what was djie «fanaary 1st, 1847 ? 
July 1st, 1846, received #75.00. A. B. 

Sept. 1st, 1846, received #5.25. A. B. 

Nov. 1st, 1846, received #10.75. A. B. 
Dec. Ist, 1846, received #375.00. A. B. 

87. 

#1500.00. Boston, July 15th, 1846. 

For value received, I promise to pay T. P., or order, 
fifteen hundred dollars on demand, with interest. 

G. B. C. 

Suppose #200 to have heen paid on this note on the 
first aay of August, September, October, November, and 
December, what was due on the 1st of January, 1847 ? 
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Art* 149* The following rule is sometimes used for 
computing the interest on bonds and notes, upon which 
partial payments have been made. 

Rule. Compute the interest on the note from the time 
the interest commeTiced to the time of settlement^ and find the 
amount. 

Then compute the interest on each payment from the time 
it was paid to the time of settlement^ and find the mnount of 
each. Lastly i deduct the total ammint of the several pay- 
inentsfrom the amount of the note^ the remainder is the bal- 
ance due on the note. 

8^. A note dated January 1st, 1846fwas given for $1000, 
payable on demand, with interest at 6 per cent., on which 
were the following endorsements : 

March 1st, 1846, received $75.00. July 15th, 1846, 
received $125.75. September 25th, 1846, received $250.00. 
Nov. 10th, 1846, received $300.00. What was the balance 
due on this note, January 1st, 1847 ? Ans. $295.471. -f-. 

89. A, by his note dated July 1st, 1846, promised to pay 
B $625.50 in six months from date, with interest after three 
months. On this note were the following endorsements : 

October 16th, 1846, received $250.75. November 25th, 
1846, received $125.50. December 15th, 1846, received 
$75.25. 

What was the balance due on this note January 1st, 1847, 
interest being allowed at 6 per cent. ? Ans. $179. 294-j-- 

90. A note dated July 1st, 1846, was given for $750, pay- 
able in six months, with interest from the date at 6 per cent, 
a year. On this note were the following endorsements : 

August 1st, 1846, received $75.75. September 16th, 
1846, received $150.50. November 1st, 1846, received 
1^250.25. What was the balance due on this note January 
1st, 1847 ? 

91. G, by his note dated April 1st, 1846, promised to pay 
D $1750 on demand, with interest at 6 per cent, a year. On 
this note were the following endorsements : ^ 

July 1st, 1846, received $125. October 1st, 1846, 
received $150. January 1st, 1847, received $500. What 
was the balance due on this note April 1st, 1847 ? 
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COMPOUND INTEREST. 

Art* ISO* Compound Intbsbst is that whidi is paid 
for the use of the principal, and also that which is paia for 
the use of the interest, aher it hecomes due ; and it is found 
by adding the interest to the principal at the time it hecomes 
payable, whether yearly, half-yearly, or quarter-yearly, and 
then making this amount a new principal. 

Bulb. When the interest is payable yearly, find the inter" 
est of the given principal for one year, add it to the principal^ 
the amourU is the principal for the next year. Find the 
amount of this principal, and of each succeeding principaly in 
the same 7nanner,for the given number of years. 

When the interest is payable half-yearly ^ or quarter-yearly^ 
find the interest for a half^ear, or a quarter-year, add the 
interest to the principal, the amount is the principal for the 
next half-year, or qitarter-year. Find the amount of this 
principal and of each succeeding principal, in the same num^ 
ner,for the given number ofhcdf-years or quarter^years. 

Finally, subtract the given principal from the last amount; 
the remaind^ will be the compound interest . 

1. What is the compound interest of $500 for 4 years, at 
6 per cent., payable yearly ? 

Opbration. 

$500 flriven principal. 
$500 X -06 s $30 interest for one year. 

$530 amount, principal for the second year. 
$530 X .06 SB $31.80 interest for the second year. 

$561.80 amount, principal for the thiid year. 
$561.80 X -06 =s $33,708 interest for the third year. 

$595,508 amount, principal for the fourth year. 
$595,508 X *06=3 $35.73048 interest for the fourth year. 

$631.23848 amount for the fourth year. 
$500.00 given principal dedacted. 

$131.23848 compound interest for four years. 

• 

2. What will be the compound interest of $1200 for 2 
years, at 6 per cent., payable half-yearly ? Ans. $150.61-{*« 

3. What will be the compound interest of $675 for 2 years, 
at 6 per cent., interest payable quarter-yearly ? 

4. What will he the compound interest of $1500 for 6 
years, at 6 per cent., pa3rable yearly ? 
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Avt. Wl» DisoonuT i»ao aUowanoe mad^&r tWjpity- 
Bient 9f aay sam of money or debt, which is not on iotoiestt 
before it is due ; of it i9 the difference between any giv«n 
sum or debt j^^yaUe at sdwb future time, and ita j^esent 
worth* 

The present worth of any given sum or debt, payaUe at a 
future time without interest, is such a sum of money as 
would amount to the given sum or debt, if put on interest, 
at the time it becomes payable. 

The interest of $1.00 for one year at ^jpo' c«»t* itrM 
cents, and the amount is 81.06; hence, $1.00 is the present 
worth of SI. 06 payable in one year without interest, and 
•06 cents is the discount. 

Therefore, the present worth of any sum or debt, payable 
in one year and not on interest, is ^^ of the sum or debt, and 
liie discount is ^§7 of the sum. From the above iliustrations 
we obtain the following rules. 

RvLB I. Make $1.00 the fnmeraior of a fracHoTii and the 
amount of 91 »00 at thegivenrate and time tha denommator/ 
multiply the given sum or debt by this fraction^ the product 
will Se the present worth. 

Rule II. Make the interest of%\.OQatthe given rate and 
time the numerator of a fraction^ and the amount of 91.00 at 
the same rate and time the denomiTtator ; multiply the given 
sum or debt by this fraction, t?te product will be the discount. 



I . When moaey b wofth 6 per 
cent, a year, what part of any 
sum or debt, payable in 1 year, 
and not on interest, is the present 
wirth? What pan of the sum 
is the discount? 

3. When money is worth 6 per 
cent, a year, what part of any 
sum or debt, due at the end of 9 
months, and not on interest, is its 
present worth? What part of 
the sum is the discount? 

5. When money is worth 7 per 
cent, a year, what part of any 
sum or ddiit, payable in 1 year, 
and not on interest, is the ^BBent 
woith? What part «f the sum is 
the discount? 



d. When money k wordi <K psr 
cent, a year, what part of any 
sum or debt, payable m 6 months, 
and not on interest, is the present 
worth? What part of the sum is 
the discount ? 

4, When money is worth 6 per 
eent. a year, what part of any 
sum or debt, due at the end of 
3 months, and not on interest, is 
its present worth? What part of 
the sum is the discount? 

6. When money is worth 7 per 
cent, a year, ^at part of any 
given sum or debt, payable in 6 
months, and not on interest, is its 
present woith? What part of 
the sum is the discount? 



• 

7. Purchased goods to the amount of $1224, on a credit 
of 4 months; what discount must be sJlowed for present 
payment, when money is worth 6 per cent, a year ? 

Ans. 24 dollars. 

8. A merchant purchased a quantity of goods for 9250, 
cash, and sold them for $300, payable m 9 months, without 
interest ; what did he gain, supposing the use of money to 
be worth 6 per cent, a year ? Ans. $d7.081-{-. 

9. What is the present worth of three notes, one for $960, 
payable in three months; one of $640, payable in six 
months ; and the other for $375, payable in nine months ; 
supposing money to be worth 6 per cent, a year ? 

Ans. $1926.023-f-. 

10. Purchased goods of a merchant in New York, to the 
amount of $1275, and gave him my note for the amount, 
payable in six months, without interest ; what discount could 
the merchant in New York make for present payment, where 
money is worth 7 per cent, a year ? Ans. $43.115-(-. 

11. A merchant in Bbston holds a note as^ainst a trader 
in Worcester, for $575.25, dated January 16th, 1847, paya- 
ble in six months, without interest ; what was the present 
worth of this note at the time it was dated ? 

12. Sold goods to the amount of $750 ; one half of the 
amount to be paid in three months, and the other half to be 
paid in six months ; what discount can I make for present 
payment, when money is worth 6 per cent, a year ? 

13. What is the difference between the interest of $775 
for 18 months, at 6 per cent, a year, and the discount of the 
same sum for the same time ? 

14. A mechanic, having a carriage for sale, offered it for 
$750, cash, or $775, payable in 4 months, without interest ; 
the purchaser chose the latter. Did the purchaser gain or 
lose by his choice, and how much ? 

15. A owes B $575, to be paid September 1st, 1848, 
without interest; but B wishes A to pay him April 1st, 
1848, to which A agrees. What sum must A pay B, suppos- 
ing the use of money to be worth 6 per cent, a year ? 

16. A manufacturer sold 10 bales of sheeting for $1260, 
on a credit of 6 months ; what discount can he afford to 
make for present payment when the use of money is worth 
6 per cent, a year ? 

The only correct principle of calcalsdiig diaooont is by the preced- 
ing nde ; yet banks and merehants, in disooiinting notes, deduct the 
interest for the time, including 3 days of grace, for the ducoimtl 
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BANK DISCOUNT. 

Art. IflB. Thb \MBk diseoniit df a iH>te is fhe inteitest 
of the sum of money for which the note is given, from the 
time it is dated to the time when tH wiH become doe, includ- 
ing 8 days of grace. 

It is customary in banlcs le comnote the interest on every 
note for 3 days more than the time specified in the note. 
These 3 days are caHed days of grace, and it is not neces- 
sary that the note should be paid until the last day of grace, 
except when the last day happens to be a Sunday, or a holi<^ 
day, as the 4th of July ; then the note must be paid on the 
second day of grace. 

The sum named in ibe note is called deface of the note. 
Hie tnaUsj or present value, of a note discounted at a bank, 
is the sum of money received &om the bank for the note ; or 
it is the difierenee between the face of the note and the bank 
discount. 

There are two kinds of notes discounted at banks. 1st. 
Notes given bv one individual to another for property actu- 
ally purchased ; notes of this kind are called business notesy 
or business paper. Sd. Notes made for the purpose of 
hiring money of the bank. Notes of this kind are called 
(KCommoditUion no^esj or accimimodtttian paper. 

Business notes are not usually on interest. The legal 
rate of discount is the legal rate of interest in the state in 
which the note 'is discounted. 

1. What is the bank discount on a note of $600, for 30 
days and grace, at 6 per cent, a year ? Ans. 13.30. 

2. What is the bank discount on a note of 1760, for 60 
days and grace, at 6 per cent, a year ? Ans. $7,675. 

3. A merchant of Boston purchased goods of a merchant 
in New York to the amount of 11275, and gave him his 
note, payable in ninety days and grace, for the amount ; the 
New York merchant had the note discounted at a bank in 
New Yofk, where the legal rate of interest is 7 per cent. 
What wa9 the avails of the note, or 'what sum of money did 
he receive from the bank for the note ? Ans. 81251.943-|-. 

4. A merchant of Philadelphia sold a cargo of coal, con- 
taining 326 tons, for $1950, for which he received a note 
payable in six months, without interest; he immediately 
went to a bank and had this note discounted. What was the 
bank discount, and how much ready money did he receive 
for the cargo of coad ? 



6. A trader froni th#^ oouBtry piuoIia6e4 goods to the 
amount of $489.75 of a merchant in Boston, at his lowest 
cash prices* After purchasing the goods, the trader pro- 
posed to the merchant to give him his note for the amount, 
pa3^ftble in 4 months, without interest. YeA, says^ the mer- 
chant, prorided you will write the note for such an amount 
that ihe avails of the note shall amount to just (489.76,. 
after I shall get it discounted at a hank. For what amount 
must tbi«; note he written ? 

It is plain that the note must be given for such a sum 
as wiB leave 8489.75 after the hank discount of it for 4 
months and 3 days has been deducted from that sum. The 
interest of $1 for 4 months and 3 tlays, at 6 per cent, a year, 
is $.0205, and $1 — $.0205 »= $.9795; and $489.75 -^ 
$.9795 sss $500, the required amount of the note. Hence, to 
find Ab amount for which a note must be given, payable at 
any future time, which shall leave any required sum after 
deoucting the bank discount for the time specified, we have 
f the foUawing 

Rule. Find the hank discount of 91 for the specified time^ 
indudrng d days of grace; dediict tJds hank discount from $1 ; 
the remainder toiU be the present vahce of $1 payable at the 
future specified time. 

Then divide the sum of rnoney which you wish to obtain 
from the bank^ by this present vahte of 91 ; the guotiefrU taiil 
it the amount of the required note, 

6. Suppose I wish to obtain from a bank $994.50 for 30 
days and grace, when the rate o( discount is 6 per cent, a 
year ; for what amount must I give my note ? Ans. $1000. 

7. Suppose I want a loan from a bank in the city of New 
York* where the rate of discount is 7 per cent, a year, of 
$578.65 for 6 months; for what amount must a note be given 
to obtain this sum of money ? Ans. $600. 

8. A merchant sold 500 barrels of flour, and received a 
note at 60 days and grace in payment ; he went immediately 
to a bank and had the note discounted, and received 
$2968.50. What was the amount of the note ? 

9. A merchant sold a cargo of coal, and received a note 
at 90 days and grace in payment; he had this note dis- 
counted at a bank, and received $2953.50. What was the 
amount of the note ? 
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PROFIT AND LOSS. 

Art* 1S3* Profit and loss are mercantile tenns used to 
express what is gained or lost by business transactions. 

The profit or loss on mercantile transactions is usually 
estimated by the per centage of the first cost of the articles 
which is gained or lost in trade* 

Illustration. 1. Samuel purchased a sled for which he 
paid $1.50, and sold it at a profit of 10 per cent. ; how much 
did he get far his sled ? ' 

In order to make a profit of 10 per cent., he must sell it 
for the first cost, plus 10 per cent, of the first cost. 10 per 
cent, of $1.50 is .15 cents, and $1.50 -f--!^ is 81.65, the 
sum for which he sold the sled. 

2. Purchased a sleigh for $20, and was under the neces- 
sity of selling it at a loss of 5 per cent. ; how much did I get 
for the sleigh ? 

It is plain that I must have sold it for the first cost, minus 
5 per cent, of the first cost. 5 per cent, of $20 is $1, and 
$20 — $1, is $19, the sum for which I sold the sleigh. 



3. A fanner purchased a sheep 
for $4, and sold it at 12^ per cent, 
profit; what did he get for the 
sheep? 

6. A boy purchased a pair of 
skates for $1.^5, and sold them 
to another boy at 10 per cent, 
profit; what did he get for his 
skates! 

7. A man bought a lot of land 
for $500; he a&rwards sold it 
at a profit of 15 per cent. ; how 
many dollars did he gain ? 

9. A man purchased a house 
for $5000, and sold it at a profit 
of 5 per cent. ; what number of 
doUais did he gain? 



4. A trader paid $50 for a gold 
watch, and sold it at a loss of 4 
per cent. ; what did he get for 
the watch ? 

6. William purchased a knife 
for 50 cents, and sold it at a loss 
of 30 per cent. ; how much did 
he get for his knife ? 

8. A man purchased a horse 
for $125, and sold him at a loss 
of 8 per cent. ; how many doEus 
did he lose? 

10. A broker purchased 10 
shares in the Fitchburg Raihoad 
*for $1000, and sold them at 8 
per cent, advance ; what was his 
gain? 



11. Bought a piece of cloth containing 36 yards, at $2.50 
a yard, and sold it at $3.25 a yard ; what was the whole 
gain ? Ans. $27. 

12. A merchant purchased 750 barrels of flour, at $5.75 a 
barrel, and the next day sold^ the same at $6.50 a barrel . 
how much did he gain ? Ans. $562.50. 

13. A man purchased a farm containing 175 acres, for 
$3500 ; he afterwards sold the same farm at $25 an acre ; 
what number of dollars did he gain ? Ans. $875. 
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Art, lAdU 14. PatckasQd s ivmteh for 910, tnd sold it 
far 945 ; what per cent, did I gain ? 

945 — S40s= $5, the gain, which is fy of the cost of the 
watch» If we changt^ ^ to hundredths, bv annexing two 
decimal ciphers to the nnmerator and ditiding this product 
by the denmninator, we shall have 6.00 •4-40 aets.ldj hun* 
dredths, the per cent, gained. 

Hencet when goods are purchased at one price and sold 
at another, we have the following rale for findiag the per 
cent which is gained or lost. )' 

Bttlb. Make the gain or loss the numerator of a vulgar 
fractioiij and the first cost the denofninator ; this fraction 
vnll express what part the gain or loss is of the first cost ; 
then cJuLnge this fraction to hundredths; the number of hwnr 
dredths wiU be the per cent. gai7ied or lost. If there is a 
remainder, it will express the fraction of another hundredth^ 
and must be written at the right of the number of hundredths. 
J^the gain or loss is less than 1 per eent.^ it mtof be expressed 
by a fraction, 

15. tf $300 be paid for insuring a cargo of flour from 
Boston to Liverpool, valued at S15000| what per cent is 
the insurance ? Ans. .02 per cei^. 

16. If the price of flour be raised from $5.75 to $6.50. a 
barrel, on account of the scarcity in Europe, what per cent 
is the rise ? Ans. .13]^ per cent. 

17. A bankrupt's debts amount to $25000 ; bas property 
amounts to only $16250 ; what per cent of his debts can be 
pay ? Ans. .65 per cent 

18. A grocer bought a chest of tea at 35 cents a pound, 
and sold it at retail at 50 cents a pound ; what per cent 
did he gain ? Ans. .42f per cent. 

19. A speculator purchased a tract of new land, for which 
he paid $625; he afterwards sold it for $500; what per 
cent, did he lose ? Ans. .20 per cent. 

20. If I pay $18.75 for insuring $3000 on my house 
against fire annually, what per cent, do I pay ? 

Ans. .OOf of 1 per cent. 

21. A merchant imported 5 pieces of broadcloth, which 
cost $4.62^^ a yard, and sold it at $5.25 a yard ; what per 
cent, profit did he make ? 

22. A grocer purchased 1500 pounds of coffee, for which 
he paid ^120, and sold it at 9 cents a pound; what per 
cent, did he gain ? 

16* 
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Art* IfliS* 23. A merchant sold a quantity of gaodff for 
9M7,60t by which he gained 10 per cent, of the^ first cost ; 
how much did the goods cost ? 

10 per cent, is $10 on $100, and $100 + 10 is $110; then 
$247.£K) must be ^^ of the first cost ; hence, the first cost 
must be ^^ of $247.50, and $247.50 X H^ = 9225» the 
first cost of the goods. 

24. A mechanic sold a new house for 1^550, and gained 
12j- per cent, of what it cost him to build it; what did it cost 
to build it ? i Ans. $7600. 

25. A merchant sold a piece of broadcloth containing 48 
yards for $147.84, and lost 12 per cent. ; what did the cloth 
cost him? 

12 per cent, is $12 on $100, and $100 — $12 is $88 ; 
then $147.84 must be -ffif of the cost; hence, the cost 
must be -VV^ of $147.84, and $147.84 X -Vy^ = $168, the 
cost of the cloth. 

26. An auctioneer sold 15 shares in the Western Railroad 
for $1275, by which the owner lost 15 per cent. ; what was 
the cost of the 15 shares ? Ans. $1500. 

27. A merchant sold a quantity of goods for $22.50 more 
than he gave for them, and gained 7j> per cent, of the first 
cost ; what did the goods cost him, and for ho\^ much did he 
sell them ? 

7J per cent, is $7i on $100 ; hence, $22.50 must be ^ygq 
of the first cost, and the first cost must be J^g^ of $22.50, 
and $22.50 X m%^ = $300, the cost of the goods. $300 
-|- $22.50 r= $322.50, the sum for which he sold them. 

28. A speculator sold a building-lot for $300 more than it 
cost him, and gained 20 per cent. ; what did he pay for the 
lot, and for how much did he sell it ? 

Ans. It cost $1500, and he sold it for $1800. 

29. A trader sold a chaise for $15.50 less than it cost 
him, and lost 6 per cent. ; what did the chaise cost, and for 
how much did he sell it ? 

30. When fiour is sold at $4.62 a barrel, there is a loss 
of 12^ per cent. ; what will be the gain or loss per cent, 
when the same kind of flour is sold at $5.50 a barrel ? 

31. A merchant sold sugar at 8 4ollars a cwt, and lost 10 
per cent. ; what will be the gain or loss per cent, when he 
sells the same kind of sugar at 9 dollars a cwt. ? 

32. A watchmaker sold a watch for $40, and lost 124- per 
cent. ; for what number of dollars should he have sold the 
same watch to have made a profit of 12^ per cent. ? 
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EQUALIZING OR AVERAOINO 
THE TIME OF PAYMENTS. 

Art. 196* Equalizing or averaging the time of pay- 
ments is finding a mean time for the payment of several 
debts due at different times, so that no loss shall be sus- 
tained by either debtor or creditor. 

Suppose A owes B $80 to be paid in 2 months, and 8120 
to be paid in 7 months ; at what time may A pay B the 
whole sum of $200, and no loss of interest be sustained by 
either of them ? ' 

$80 X2s$160; hence, the int. of $80 for 3 mo. sthe int. of $160 

for 1 month. 

$130 X 7 =s $840 ; hence, the int. of $ 190 for 7 mo. » the int. of $640 

for 1 month. tt— - 

$200 $1000 

The interest on the two debts to the times of payment is 
equal to the interest of $1000 for 1 month, which is found 
by multiplying each debt by its time of payment, and adding 
the products. 

If the interest of $1 for 1000 months is $5, the interest of 
the sum of the two debts, which is $200, for -^ of 1000 
months, which is 5 months, is also $5. Therefore, 5 months 
is the average or Tniean time for the payment of the sum of 
the two debts. 

Pkoof. The interest of $ 80 for 2 months is $ .80. 
The interest of $120 for 7 months is $4.20. 

The interest of $200 for 5 months is $5.00. 
From the above illustration we obtain the following rule. 

Rule. Mtdtiply eack debt by the number of days, months, 
or years, between its date and the time it becomes due^ aiid 
divide tfie sum of tfie 'products by the sum of the debts; the 
quotient will be the average or mean time for the payment of 
the sum of all the debts. 



1. William owes 20 cents to 
be paid in 20 days, 30 cents to be 
paid in 10 days, and 40 cents to be 
paid in 5 days ; what is the aver- 
age or mean time for the payment 
of tlie whole sum 1 



3. If I owe a man $200 to be 
paid in 2 months, $300 to be paid 
in 6 months, and $500 to be paid 
in 8 months, what is the average 
or mean time for the payment of 
the whole sum ? 



3. C owes D $1200, of which $200 is to be paid in 3 
months, $400 in 6 months, and $600 in 9 months ; what is 
the average or mean time for the payment of the wh#le 
sum ? Ans. 7 months. 



188 fiCiUAU2i!va 'MB tmR of TAYUSIIW. 

4« A meichant has due him S1200 to be paid ia 30 day^t 
8800 to be paid in 60 days, and $1000 to be paid in 00 
days ; what is the mean time for the payment of the whole 
sam ? Ana. 98. days. 

If one df the payments is due on the dar frota. whidi we b^^fin to 
oonnt tiie tinw, this payment must be added in finding the som ef 
the payments. 

5. A owes B 81800| of which sttrn, 8600 is due at the 
present time, 8600 will be due in 4 months, and 8600 in 8 
months ; what will be the average or mean time of payment ? 

Ans. 4 months. 

6» A merchant purchased goods to the amount of 82000, 
for which he agreed to pay 8^00 at the time he made the 
purchase^ 8600 in 30 days, 8500 in 60 days, and 8500 in 
90 days ; he afterwards proposed to pay the whole sum at 
one time. What will be the average or mean time for the 
payment of the whole amount? Ans. 45 days. 

This rule, which is universally adopted, is founded upon 
the supposition that the interest of the several debts which 
are due before the average or mean time of payment is equal 
to the interest of the several debts which are due after the 
average or mean time. 

The debtor, by keeping a sum of money after it is due, 
gains the interest of the sum for the. time he keeps it ; but 
the loss he sustains by paying a sum of money before it is 
due is equal to the discount of the sum for the time he pays 
it before it is due, which is less than the interest ; therefore, 
the rule is not accurately true. 

The following rule will be found to be accurately true. 

Suppose A owes me 8103, to be paid in 6 months, and 
8106 to be paid in 12 months ; what will be the exact mean 
time for the payment of the whole sum ? 

The present worth of 8103 payable in 6 months is 8100; 
the present worth of 8106 payable in 12 months is 8100. 
The sum of the present worth of the two debts is 8200. The 
sum of the two debts is 8209. In what time will 8200. 
amount to $209, at 6 per cent, a year ? 

8209 — $200 = 89. The interest of 8200 for 1 year is 
812, and $9 4- $12 =.75 of a year or 9 months, the exact 
mean time. Hence, the following rule. 

Rule. FiTid the present worth of each of the debts; then 
find the time at which the sum of these present worths wiU 
ampuait to the sum of the debts. The time thusfouTid wiU be 
the true average or mean time, ^ 
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Tile time at which any given principal wiU amount to any 
required sum may be found by the following rule. 

Rule. Subtract the given principal from the required 
amunint or sum, the remainder wHl be the interest of the given 
principal for the required time ; then divide this iriterest by 
the interest of the given principal for otic year, the quotient 
mil be the time required. 

7. A owes B $1976, of which $510 is to be paid in 4 
months^ $618 in 6 months, and the remainder in 12 months; 
what will be the true average or mean time for the pay- 
ment of the whole amount at a single payment ? 

Ans. 8 months. 

8. A merchant purchased goods to the amount of $2033, 
of which $404 is to be paid in 60 days, $609 in 90 days, 
and the remainder in 120 days ; what will be-the true aver- 
age or mean time for the payment of the whole amount ?* 

Art* lff7« In finding the average or mean time for the 
payment of several sums due at different times, any con- 
venient date may be taken from which to count the time. 

9. Suppose a trader purchased goods as follows, on a 
credit of 60 days : 

May 1st, 1847, purchased to the amount of $ 50. 
June 1st, " " " " $150. 

Aug. 1st, « " " " $200. 

What was the average or mean time of payment, counting 
from the 1st of May ? 

From 1st of May to 1st payt., 60 d's, $ 50 X 60 = 3000. 
" " " to 2d payt, 91 d*s, $150 X 91 = 13650. 
" " " to 3d payt., 152 d's, $200 X 152 = 30400. 

llOO ^7050. 

47050 -y- 400 = 117|. days. Hence, the average or mean 
time for the payment of the whole amount was 117f days, 
counting from the 1st of May, which was August 26th, 1847. 

10. Purchased goods as follows, on a credit of 4 months : 
May 1st, 1^6, purchased to the amount of $ 50. 

" 12th, " " " i* $150. 

" 19th, " " " " $120. 

«* 27th, " " « " $100. 

What was the average or mean time of payment, counting 

from 1st of May ? 

The day from which you compute is not to be coonted, bat tlia 
day to which you compute is always to be counted. 



Art4 tSS^ Wkim gooii are purchasat «r dif^ent 
times, and on dag^efd Urm^ctMt^fM; th^ time i^kenMxh 
amount wHL bectme due^ then find what will he the average 
or mean time for the payment of the whole amaunt, 

IL A mefchant purchased the folJawing bills of goodis : 
Febw 1, a bill of •400 on ft credit of 120 days, due June 1. 
Feb. 15, a bill of 8160 on a credit of W days, due May 16. 
May 7, a bill of 8 70 on a credit of 60 days, due July 6. 
kxig,\% a bill of $ 90 on a credit of 80 days, due Oct. .31. 
What will be the average or mean time of payment for the 
whole amount ? 

May 16, : . . . S150. 

June 1, . . . . 8100 X 16= 1600. 

Juhr 6 8 70 X 51= 3570. 

Oct. 31, .... 8 90X168 = 15120. 

4ia 20890. 

20290 4* 410 d±i 49 days, fr<^ May 16, wMek w3l earry 
the aTeiage or mean time ef payment to July 4. 
12^ A merchant sold th€i following bilk of goods : 
Jan. 16th, sold a bill amounting to 83i50, on a credit of 4 

months. 
MAi^h 11^, sold a biU stmooadbg'te 8^5, on a cte£t of 6 

tuottths. 
June 21st, sold a bill amounting to 8500, oft a credit of 8 

months* 
What was the avefage or mean time ef payment f 

Art» 189. When partial payments axe made before libe 
eanpiration of the term of credit, ta find the time when the 
balance should be paid, so that no loss of interest shall be 
sustained by either debtor or creditor. 

Rule. Multiply the whole debt by the term (f credit. 
Then multiply each payment by the time it was paid after the 
date of purchase, arid subtract the sum of the products from 
the product of the whole debt multiplied by the whole term 
of credit. Divide the remainder by the balance due at the 
eaynratioTi of the term of credit; the quotient wiU be the time 
when this balance should be 'paid. 

13^ A merchant purchased goods to the amoixnt of 81200 
on a credit of 8 months ; but he offers to pay 9^00 in 4 
months, on condition that the balance shall remain unpaid 
until it shall cancel the interest of the 8400. When will the 
bailee of 8800 become due i Ans. 10 months* 









PA.BTNEBSHZP. 

Art* too* A PASTNSRSHBP IS Qii flssociaticm of two or 
mtHre persons for the transaction of business. Such an 
association is called 9. firm or house; and each indiidduid of 
i&e association is called a "partner. 

IHie whole amount of money contributed by the finji is Its 
capital or joint stock ; and the sum contributed by each 
paartndr is his part of the joint stock. 

A and B formed a partnership wi^ a capital of 925000, 
of which A furnished $15000, and B $10000; at the expira- 
tion of three years they had gained $7500. What was each 
partner's share of the gain ? 

Since A furnished ^|§S§s=f of Ae whole capital or 
joint stock, he must have f of die gain, and $7500 X f = 
$4500, A's gain. B furnished Jf^^ = f of the whole 
capital or joint stock, and he must have \ of the whole gain, 
and $7500 x f = $3000, B's gain. 

When the stock of each of the several partners is em'* 
ployed the same length of time, it is plain that each partner'js 
share of the gain or loss must be in proportion to his share 
of the joint stock ; hence, we have the following rule. 

Rule. Mcike eojck partner^s stock the numerator of afrao 
tion, and the whole capital or joint stock the denomhuxtor ; the 
several fractions thus formed unU express each partner^s part 
of the joint stock; then mvitiply the whole gain or loss by 
each partner's fractioTud part ofthejoinX stock; the product 
wiU be his share of the gain or loss* 



1. William and James bought 
a ^eep. William paid $3, and 
James paid $2 ; they afterwards 
sold the sheep, and gained $1. 
What was the share of each 1 



2. A and B entered into part- 
nership. A contributed $500, and 
B $300 ; at the end of one year, 
they had gained $160. What 
was the share of each ? 



3. A, B, and C, formed a partnership. A furnished 
$1200, B $1000, and C $800; they gained $360. What 
was each partner's share of the gain ? 

Ans. A's share $144. B's share $120. C's share $96. 

4. A, B, C, and D, traded in partnership. A furnished 
$800, B $500, C $300, and D $150 ; by misfortune they 
lost $350. What must each partner sustain of the loss ? 

Ans. A's loss $160. B's loss $100. G's loss $60. D's 
loss $30. 
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PARTMBBBRIP. 



6, Three men trade in company. The first furnishes 
S750, the second S600, and the third 8525; they gain 
8325. What is each partner's share ? 

Ans. The first 8130. The second 8104. The third 891. 

6. A, B, and C, purchased a ship, for which they paid 
87500. A paid 82750, B paid 82500, and C the rest ; in her 
first voyage she cleared 83500. What was each partner's 
share? 

Ajrt* 161* When the stock of each of the several part- 
ners is employed for difierent periods of time, it is plain that 
each partner's share of the gain or loss must be in proportion 
to his share of the joint stock multiplied by the time it is 
employed. 

Illustration. A and B traded in company. A furnished 
8500 for 8 months ; B furnished 8600 for 5 months ; they 
gained 8280. What was each partner's share of the gain ? 

The use of 8500 for 8 months is equal to the use of 8 
times 8500 for 1 month, or 84000 for 1 month. The use 
of 8600 for 5 months is equal to the use of 5 times 8600 
for 1 month, or 83000 for 1 month. 84000 + 83000 = 
87000, the whole amount of capital employed for 1 month. 
A furnished ^^^J=:^ of the joint stock, and he must have 
f of the gain. B furnished ^8^8 = f of the joint stock, 
and he must have f of the gain. 8280 X t = 8160, A's 
gain. 8280 X f = 8120, B's gain. 

Hence, we have the following rule. 

Rule. Multiply each partner's stock by the time it was 
employed ; make each product the numerator of a fraction, 
and the sum of the several products the denominator ; the 
several frajctixms thus formed wUl express each partner's part 
of the joint stock. Then multiply the whole gain or loss 
by each partner's fractional part cf the joint stock; the pro^ 
du4;t will be his share of the gain or loss. 



7. A and B hired a pasture for 
6 months, for which they paid 
$24. A. had 5 cows pastured 6 
months, B had 6 cows pastured 3 
months. How much should each 
pay? 



8. C and D traded in company. 
C furnished $500 for 6 months, 
D furnished $1000 for 2 months ; 
they gained $300. What was 
each partner's share of the 
gain? 



9. A commenced business January 1, with a capital of 
84500. April 1, he took B into partnership, with a capital 
of 85000; at the expiration of one year they had gained 
What was each partner's share of the gain ? 

Ans. A's shart 8360. B's share 8300. 



PARTNERSHIP. 193 

10. Charles Adams, John Brown, and William Eaton 
formed a partnership, under the firm of Adams, Brown & 
Co., with a capital of $15000; of which Adams furnished 
$6000, Brown S5000, and Eaton $4000. At the expiration 
of 6 months, Adams furnished $1500 more ; at the expira- 
tion of 9 months, Brown furnished $2000 more ; and at the 
expiration of 12 months, Eaton withdrew $2000. At the 
end pf 2 years, they found their profits amounted to $6500. 
What was each partner's share ? 

Art. 169« Method of diyiding a banksitft's effects 

AMONG ms CREDITOBS. 

A bankrupt is a trader, or other person, who is unable to 
pay his just debts. 

1. A bankrupt owes A $500, B $650, and C $850 ; the 
whole amount of his property is, $1500. How much can he 
pay on a dollar, and how much will each creditor receive ? 

$500 -f $650 -|- $850 =z $2000, the amount of his debts. 
And $1500 -¥■ $2000 = $.75 the number of cents he can 
pay on a dollar. $.75 X $500 = $375.00, the number of 
dollars A will receive. $.75 X $650 = $487.50, the num- 
ber of dollars B will receive. $.75 X $850 = $637.50, the 
number of dollars C will receive. Hence, the following 
rule. 

Rule. Divide the anuntnt of the bankrupts property by 
the amount of his debts; the quotient will be the per cent., or 
what he can pay 07i a dollar. Then mtdtiply the per cent,, 
&r what he pays on a dollar, by the amount due each creditor ; 
the several products tvill express the several shares. 

2. A merchant died insolvent, and it was found that his 
debts amounted to $25000 ; his property was sold for $6250. 
How much can he pay on a dollar, and how much will D 
receive, to whom he owed $4000 ? 

Ans. 25 cents on a dollar. D will receive 



3. A trader failing in business, owes E $1250, F $940, 
G $1575, and H $1885 ; his effects amount to $875. Hqw 
much will each of his creditors receive ? 

4. If the money and other property of a bankrupt amount 
to $3750.75, and he owes A $2650.25, B $1975.50, and C 
$1250.75, what per cent, can he pay, and what will each 
creditor receive ? 

17 



IM ABBBBUBmf W teXES. 

A8SS88MSNT OF TAXSS. 

Art* 169« Taz^s i^Te sum? of mpn^y assessed upoa 
the persons and property of citizens, to defray the expenses 
of the state, county, city, or town. Eaph individual, liable 
to be taxed, is usually assessed a specific sum, called a poU 
taxt also a specified per centage on his property. 

When any required amount of taxes is to be assessed by 
any city or town, it will be necessary to ascertain the name 
of e^h iodiyiduid liable to be ta^ed, a^d the amoniit ot hte 
property ; also the number of individuals who pay a poll 
tax, and the total amount of taxable property in the city or 
town. 

1. Suppose the city of Boston should assess a tax to the 
amount or 8790000, and the whole amount of taxable prop- 
erty in the city to be valued at 8130000000, the number of 
induviduals who pay a poll ta^ to be 8000, and each of them 
to be i^sessed a poll tax of 81.35 ; what is the amount of poll 
tax, what per centage is the tax upon the whole amount of 
property in the city, and what is the amount of A's tax, who 
pays a poll tax, and who^e property is valued at 811^5000? 

81.35 X 8000 = 810000, the whole amount of poll tax. 
8790000 — 810000= 8780000, to be assessed on the whole 
amount of property. 8780000 -h 8130000000 = .006 tenths 
of 1 per cent., or 6 ™iHs on a doUaXf 

8.006 X 8126000, the value of A's property =: 8750.00^ 
A'a tax on his property, and 8750.00 4- 81.35, hia poll taxt 
sss 8751.35 the wiiole amount of A's tax. Hence^ the fol- 
lowing rule. 

Rule. Und the whole amount of poU tax by multiplying 
the poU tax that each mdhidtiol is assessed hy the number of 
ipidsmdtiols ; the product wiU be the whole amoufni of poll tax. 

Subtract this amount ofpoR tax from the whole amount of 
tax to be assessed; the remainder wiU be the amount to be 
assessed on the property. 

Disnde this amount by the whale amount of taxable prop- . 
erty; th^ qttptient will be ^ per cent, or tax on I (hSar. 
Multiply the. tax on 1 dMax by the amount of each indiddr 
uqj^^ taxaliU property; the product will be the tat 9n his 
proper ty^ Aid each inditwki^'s poU tax to the t4^e»hi9 
property; the sum will be his whole tax* 

2. B, an inhabitant of Boston, pays a poll tax for i^tMitlS 
and son ; his taxable property is valued at 1^5675. What is 
the whole amount of nis tax ? Ans. 8156.55. 



AMBUCAN 0DTIES. Mf 

AMERICAN DUTIES. 

Art* 164« DuTiBs are taxes imposed bjr the gfAti^m- 
liient of a country upon most articles of merchandiM 
imported from foreign countries. They are of two ldnd% 
ad valorem and spec^. 

An ad valorem duty is a specified per cent, on the actiiml 
cost of the goods in the country from which they were im«> 
ported. 

A specific duty is a specified sum on a square yard, pound, 
gallon, 6cc, 

Duties are to be paid only on the articles of merchandise, 
and not on the boxes, casks, bags, &c., which contain them ; 
tience, certain deductions are to be made from their grosd 
weight or measure, called allowances. These allowances 
are draft, tare, leakage, and breakage. 

Gf«08f weight is the whole weight of the goods« iaGliiding 
the box, bag, &c., which contains them. 

Neat weight is the Weight of the goods after all allowances 
have been deducted. 

Draft is an allowance made for waste, which is to be ^ 
deducted from the gross weight, and is as follows : 

On 112 lbs, lib. 

Above 112 lbs. and not exceeding 224 lbs. 2 lbs. 

« 224 lbs. « « 336 lbs. 3 lbs. 

" 336 lbs. " " 1120 lbs. 4 lbs. 

" 1120 lbs. •« " 2016 lbs. 7 lbs. 

" 2016 lbs. 9 lbs. 

Tare is an allowance for the aJttual or supposed weight of 
the cask, box, chest or bag^ which contains the article of 
merchandise, and is to be deducted after the draft has been 
deducted. 

Leakage is an allowance of 2 per cent., which is to be 
deducted from the gauge or measure of all liquids imported 
in casks. 

Breakage is an allowance of 10 per cent, on porter^ ale, 
and beer; and of 6 per cent, on all other liquors, when 
imported in bottles. A dozen bottles of the common size 
are estimated to contain 2f gallons. 

In deducting allowances, a fraction is disregarded, unless 
it exceeds one half, when it is considered a unit. 

1. What is the amount of duty on an invoice of sheetingSy 
imported from Liverpool, which cost £126. 10s. sterlingt at 
20 per cent ad valorem ? Ans. S121.4Mi 



IM ALUQATION. 



ALLIGATION. 

Art. 16ff. Alligation is the method of finding the 
mean value of a mixture which is composed of several 
ingredients, when the price and quantity of each of the 
ingredients are given ; cdso, of finding the quantitv of each of 
several ingredients, whose prices are given, that will be 
required to compose a mixture of a given mean value. 

Art. 166. To FIND THE MEAN VALUE OF A MIXTURE COM- 
POSED OF SEVERAL INGREDIENTS, WHEN THE PRICE AND 
QUANTITY OF EACH OF THE INGREDIENTS ARE GIVEN. 

Suppose a farmer should mix 20 bushels of corn, worth 
60 cents a bushel, with 20 bushels of oats, worth 30 cents a 
bushel; what would be the mean value of the mixture? 

S.60 X 20 = $12.00, the value of 20 bushels of corn. 
8.30 X 20s=S 6.00, the value of 20 bushels of oats. 

Bu. 40 ==$18.00, the total value of the mixture. ' 
$18.00 -r- 40 = 45 cents, the mean value required. 
Hence, the following rule. • 

Rule. Find the value of the several ingredients by muUU 
plying the price of each by its quantity ; then divide the sum 
of the several products by the sum of the several quantities^ 
the quotie?it loill be the mean value of the mixture. 



1. A grocer mixed 3 pounds 
of tea, worth 50 cents a pound, 
with 3 pounds, worth 40 cents a 
pound ; what was the mean value 
of the mixture ? 



2. If 4 pounds of sugar, worth 
8 cents a pound, be mixed with 8 
pounds, worth 10 cents a pound, 
what will be the value of each 
pound of the mixture ? 



3. A grocer mixed 125 pounds of sugar, worth 9 cents a 
pound, and 75- pounds, worth 8 cents a pound, with 50 
pounds, worth 7 cents a pound ; what was the mean value 
of each pound of the mixture ? Ans. S^ cents. 

4. A goldsmith melted together 4 ounces of gold of 15 
vCarats fine, 5 ounces of 18 carats fine, and 6 ounces of 20 
carats fine ; what was the fineness of the mixture ? 

Ans. 18 carats fine. 

Note. A carat is the twenty-fourth part of any quantity of gold, 
and the fineness of gold depen(k upon the number of carats of pure 
gold it contains. Thus, gold that is 18 carats fine, is composed 
of 18 parts of pure gold, and 6 parts of some other metal. The fine- 
ness of silver depends upon the number of ounces of pure ulver in a 
pound. 



AfiUQATION. IBT 

Art* 1#7» To Fon) rwR qvahtity op bach ov asTssjiii 

XNGBfiDI£NTSk WHOSB PKiSBS ABA •ITBK, THAT WBA Jtt 
BBQTnBJBS TO COMPO0B A MIXtFAl OF A OCVBll BIBAM TALOBa 

Suppose we wish to mix tea that is worth 60 cents a poatid, 
with tea that is woith only 40 cents a pound, iti such pro- 
portions that the mixture shall be worth 80 cents a |K>und ; 
it is ]dain that we must take equal quantities of each, 
b(^ause the price of one kind is as mucn greater i^n die 
mean price, as the price of the other is less. 

Again; suppose we wish to mix sugar that is worth f 
eents a pound, with sugar that is worth 10 cents a pound, in 
such proportions that the mixture shall be worth 9 cents t, 
poand. 

the migat that is worth 10 cents a pound is worth 1 cent 
mor6 than th^ mean price, atid the sugar that is worth 1^ 
cents a pound is worth 2 cents less than the jbM^ |ric#; 
hence, it will be necessary to use twice as much sugar at 10 
cents a pound as we use at 7 cents a pound. 

A goldsmith has gold of 12, 15, 20, and 22 carats &M, 
and he wishes to mix the four kinds in such propottions 
that the mixture shall be 18 carats fine. ' 

the proportion of each kind of gold may be found 1^ 
writing the fineness of th^ several kinds under one another', 
and then connecting one that is less than the mean fine- 
ness with one that is greater, and writing the difference 
between th6 fineness of eadh kiftd and the required m/bnn 
fineness of the mixture^ opposite to that with whi<ih it ia awi^ 
nested; these dififeren^es will expfess the ptopoftion «r 
qoantity of each kind* 

Thus, f 12— 4 parts of 12 carats flti^. 



lur a io I l^^^i 2 parts of 15 carats fino. 

Mean fineness Io-JoaI o-^ ron x^- 

» 20 — I 3 parts of 20 carats fine. 

32 1 6 parts of 28 calttt finii 



B^ connecting a less tate of fineness with a greater, and 
placmg the differences between them and the mean rate 
alternately, there is precisely as much gained by one quan.- 
tity as is lost by the other ; therefore the gain and the loss 
upon the whole must be equal. 

Prom the preceding illustrations we obtain the feUowing 

Rule. WHti th3 faJtes tyr prices of the if^eStefttf ik ft 
tdlumn itnder one ttit&thett and place the mean rate &r price 
M tkel^ ef the cdltmtt. Conneet iMh a continued RM^, 
the prke 6f eitBfk ingteikigt tlMck £i Im Utan the mem rH^e 

17* 
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or price, with one or more that is greater ; then write the dif- 
forenee between the price of each ingredient and the mean 
rate, oppotite the price of the ingredient with which it is con^ 
nected, and the difference, or the sum of the differences, if there 
is more than one opposite the price of each ingredient, will be 
the reguired quantity of that ingredient, 

5, A grocer would mix tea at 35 cents, 40 cents, 50 cents, 
and 55 cents a pound, in such proportions that the mixture 
shall Db worth 45 cents a pound ; how many pounds of each 
kind must he use ? 

. Ans. 10 lbs. at 35 cents, 5 lbs. at 40 cents, 5 lbs. at 50 
cents, and 10 lbs. at 55 cents. 

Questions of this kind admit of as many different answers as thexe 
axe yarious wajrs of connecting the zates or prices of the ingredients, 
and all of them equally correct, which may be proved by Art. 165. 

Art. 108* When one of the ingredients is limited to 

A GIVEN quantity. 

Rule. Find the proportion of each ingredient, as in Art, 
167 ; then make the number opposite that ingredient whose 
quantity is given, a common denominator, and the number 
opposite each of the other ingredients, the numerator of afrac' 
tion ; multiply the given quantity by each of these fractions, 
the several products loiU express the required quantities of the 
other ingredients. 

;r 6. A trader ha;s 90 pounds of sugar worth 7 cents a 
^und, which he would mix with some at 8 cents a poand, 
«ome at 10 cents, and some at 12 cents a pound. How 
much of each kind must he mix with the 90 pounds to make 
a mixture worth 9 cents a pound ? 

Ans. 30 lbs. at 8 cts., 30 lbs. at 10 cts., and 60 lbs. at 12 
cents. 

Art* 169* When the whole compound is limttsd to a 

GIVEN QUANTITY. 

Rule. Find the proportional part of each ingredient as in 
Art, 167 ; then make the sum of these proportional parts a 
common denominator, and the proportional part of each 
ingredient the numerator of a fraction ; multiply the given 
quantity by each of these fractions; the several products will 
esqfress the required quantity of each ingredient, 
., 7. A grocer has three kinds of sugar, at 7, 8, and 10 
cents a pound ; what quantity of each kind must he take to 
fiU a cask holding 230 poun<(s» so ^hat the mixture shall be 
worth 9 cents a pound ? 
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INVOLUTION. 

Art* ITO. Involution is multiplying a number by 
itself. 

The number itself is called the first power, or root, and 
the product obtained by multiplying any number by itself is 
called the second power, or square of that number. If the 
second power or square be multiplied by the first power, the 
product is called the third power, or cube of that number. 

The power of a number is sometimes indicated by a 
small figure placed at the right and a little above the num- 
ber, called the exponent or index, and it shows how many 
times the number is to be used as a factor to produce the 
required power. 

Thus, ^=5x5= 25, the second power of 6. 

&sss6 X 5 X 5= 125, the third power of 5. 

5* = 5X5X5X 5=5 625, the fourth power of 5. 

Any required power of a number may be found by con- 
tinually multiplying each succeeding higher power by the 
given number until the required power is obtained. 

Any required power of a fraction may be found in a 
similar manner ; thus, the second power of ^ is j> X f =-ft^; 
the third power is -^ X i =ii* The second power of the 
decimal fraction .3 is .3 X -3 &=» .09 ; the third power is .09 
X.3==:.027. 

If the power of a mixed number be required, reduce it to 
an improper fraction, or reduce the fractional part to a 
decimal, and then involve it to the required power. 



I. What is the second power 
of2? 

3. What is the second power 
of3t 

5. What is the second power 
of4? 

7. What is the second power 
of 5? 

9. What is the second power 
of6? 

II. What is the second power 
of7t 

13. What is the second power 
ofS? 

15. What is the second power 
of91 

17. What is the second power 
of 10? 
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3. What is the thurd power of 



3? 
( 

4? 



4. What is the third power of 



6. What is the third power of 

I 

8. What is the third power of 
5? 

10. What is the third power 
of 6? 

12. What is the third power 
of7! 

14. What is the third power 
of8? • 

16. What is the third power 
of9? 

18. What is the third power 
of 101 
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EVOLUTION. 

Airt. 171« EvoLtrrioN is the reverse of inyolutkm* It 
explains the method of resolving a number into equal factors, 
which factors are called roots. 

When a number is resolved into two equal factors, each 
of these factors is called the square root of the number. 

When a number is resolved into three equal factors, each 
of these factors is called the cube root of the number. 

Any required power of a number may be found, but there 
are numbers whose exact root cannot be obtained; yet by 
the use of decimals, an approximate root may be obtained 
sufficiently exact for all practical purposes. 

A number whose exact root cannot be found is called a 
surd numbtTi and its approximate root is called a surd root. 

The square root of a number is indicated by this character 
/^ placed before the number; the other roots are indicated 
by the same character with the index of the root placed 
over it, or by the fractional index placed at the right. 

The square root of 6f4 is expressed thus, >v/64, or 6#; 
and the cube root of 64, thus, /^64y or 64^. 

When the power is expressed by several numbers, with 
the sign -|- or — between them, a line, called a vinculum, is 
drawn from the top of t he sign o ver all the numbers ; thus 
the square root of >y/25-j-ll is 6; the cube root of 
^64— 27 -1-88 is 5. 

EXTRACTION OF THE SQUARE 

ROOT. 

Art« 179* Thb square root of a number is ond of its 

two equal factors. 

The extraction of the square root of a number is the 
method of finding one of its two equal factors. 

The second powers or squares of the first twelve integral 
numbers are exhibited in the following table. 



Sr" I 1 I 2 I 3 I 4 I 5 I 6 I 7 I 8 I 9 I 10 I U I 12 



1st 
t>rft>Ms, 



S^i:;^^*..! 1 I 4 I 9 I 16 I 25 I 36 I 49 I 64 I 81 I 100 I 181 I 144 



1. What is the square root of 
U 

3. What is the square root of 
91 



2. What is the square root of 
4? 

4. What is the square roet of 
16 1 
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5. What is the aqaare root of 
S5? 

7. What is the square root of 
49? 

9. What is the square root of 
8U 

11. Wliat is the square root 
of 181 ? 



6. What is the squaie root of 
36? 

8. What is the square root of 
64? 

10. What is the square root 
of 100? 

12. What is the square root 
of 144? 

The second power of each of the numbers 1, 2, and 3, is ex- 
pressed by a single figure. The second power of each of the num- 
bers 4, 5, 6, 7, 8, and 9, is expressed by two figures. The second 
power of each of the numbers 10, 11, and 12, is expressed by three 
figures. Hence, the second power of any given number can never 
contain more than twice its number of figures, and never but one 
less than twice its number. 

Therefore, we can determine the number of figures that the 
square root of any number will contain, by dividing the given number 
into periods of two figures each, hj points, counting from the right ; 
the period on the left may contain one or two figures. The root 
will contain as many figures as there are periods. 

We will now find the second power of 48, and then extract its 
root. 48 X 48 = 2304 . The number 48 is composed of 4 tens or 40, 
plus 8 units. 

We will find the second power of 40 -f- 8, the several products 
will exhibit its component parts. 

40+8. 
40 -f 8. 

Product of 40 + 8 X 8 320 + 64. 

Product of 40 + 8 X 40 . . . . 1600 + 320 



Second power of 40+ 8 



1600 + 640 + 64. 



By examining the several component parts of the second power of 
40 + 8, we perceive that the first part, 1600, is the square of the 
tens, or the product of the tens multiplied by the tens ; hence, each 
of its equal factors must be the tens, or 40, and 1600 -?- 40 = 4 
tens or 40, which is the first part of the root. 

We see that the second part, 640, is twice the product of the 
tens multiplied by the units ; hence, its greater factor must be twice 
the tens, or 80, and 640 -^ 80aB8, the less factor or the imits. 

We see, also, that the third part, 64, is the square of the units, or 
the product of the units multiplied by the units ; hence, each of its 
equal factors must be the units, or 8 ; and 64 -7- 8 = 8, the units. 

Moreover, we see that 80 + 8, or 88, must be the greater factor 
of 640 + 64, or 704, and 704 -h 88 = 8, the less factor, or the units, 
which is thei second part of the root. Therefore, the whole root of 
1600 + 640 + 64 , is 40 + 8, or 48. 

We may consider every number greater than 9, whose right hand 
fiYiixB is not a cipher, to be composed of tens and units, because all 



ton smuerioN op tbe BmABB boitf. 

Ihe tpOBB wliiok cou^poee any numbtf , exdepi ltd right hand figrore, 
express tens; hence, we infer that the second power of every 
number composed of tens and units must contain the squai^ of the 
tens, plus twice the product of die tens multiplied by the units, plus 
llie square of the units. 

We will now reverse the process of finding the second power of 
404-8, sad we shsdl dbtain one of its two equal tbctors or root. 

Divisor 40 ) 1600 +.640 + 64( 40 + 8 = 48, the root. 
160Q 

Divisor completed 80 + 8 )640 + 64 

640 + 64 

As 1600 is the square of the tens, we find by trial that one of its 
two equal factors is 40, which we write at its lefl for a divisor; we 
also place it at the right for the first part of the toot. We then 
multiply the divisor by the first part of the root, and subtract the 
product from 1600 + 640 + 64 ; the remainder is 640 + 64, which 
IS a new dividend. 

As 640 contains twice the product of the tens multiplied by the units, 
twice 40, or 80, must be the greater factor of 640, which we write 
at its lefl for a trial divisor ; this trial divisor is contained 8 times in 
640, which is its less factor, and it is also one of the two equal Gui- 
tors of 64. We write this factor 8 for the second part of the root, 
and also at the right of the trial divisor ; the sum is the divisor com- 
pleted. We then multiply this completed divisor by 8, the product 
IS 640+64, which we write under the dividend; this product being 
equal to the dividend, the operation is completed, and the root is 40 
+ 8=. 48. 

We will DOW find one of the two equal fkctors, or the square root, • 
of 2304, by a shorter process. 

Divisor 4 )2304( 48,'the square root. 
16 



Trial divisor 80)704, new dividend, 
factor 8) 



Divisor completed 88)704 

We first divide 2304 into periods of two figures each, by plating 
a point over the units, and another over the hundreds ; the number 
of periods always indicating the number of figures that there will be 
in the root. 

The first period on the left is 23, (hundred) which must contain 
the square of the tens, because tens multiplied by tens produce 
hundreds. The greatest square number contained in 23 (hundred) is 
16, (hundred) and each of its two equal factors is 4, (tens) one 
of which we write at the left foir a divisor, and the other on 
the right, for the first figure of the root. We then multiply the 
divisor by the figure placed in the root, and subtract the product . 
from the first period, the remainder is 7, (hundred) we tiien annex 
Hie next periM o( figuten ta thin remainder, and we haw 704 fborH 
new dividend. 
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UnA^fidendooaiaiM twice ib» ^rodiwt of Hie tent mnlt^^isd by 
iKe wtflk, idua the squsre of the luuls. Twioe 4, (tent) the root 
already obtained, is 8, (tens) which is the greater factor of twiee thft 
product of the tens multiplied by the units ; we then write the 8 
(tMis) with a cipher annexed at the left c^ the new dividcnnd, for a 
trial divisor ; this trial divisor is contained 8 times in the dividend ; 
then 8 must be the less lector of twice the product of the teas mul- 
tipliedr by the units, and it must also be one of the two equal factors 
of the square of the unitp ; we then write the 8 at the right of ^e 4 
(tens) in the root, and also under the trial divisor ; the sum of the 
trial divisor and this le^ or equal factor is the divisor completed ; 
we then multiply this completed divisor, 88, by the figure last 
placed in the root, the |»oduct is 704, which we write under the 
dividend ; this product being equal to the dividend, the operation 
is completed, and we have found one of the two equal fboton or 
squara root of 2304 to be 48« 

Prom the preceding illustrations, we obtain the following 
rule for extracting .the square root of numbers. 

Rule. Divide the given number into periods of two 
figures each^ by placing a point over the units, and another 
over every second figure at the left ; also, over every second 
figure at the right, when the number contains decimals. 

Find, by trial, the greatest square number in the first 
period on the left, and write one of its two equal factors at 
the left for a divisor, and the other on the right for the first 
figure of the root ; tJien multiply this divisor by the figure 
^%n the root, suMraet the product from the first period, and 
annex the next period of figures to the remainder for a new 
dividend. 

Write twice the number of the root already found with a 
cipher annexed at its left for a trial divisor; then find the 
number of times this trial dirnsor is contained in the new 
dividend^ and write a figwe expressing the nuTnber for tie 
second figure of the root, and write it also under the new trial 
divisor: add this figure to the trial divisor, their sum is the 
divisor completed* 

Multiply this completed divisor by the figure last placed in 
the root, subtract the prodvet from the dividend, and annex 
the next period of figures to the remainder for a new divi' 
dend. 

Write twice the number of the root already found, with a 
cipher annexed at the left of the new dividend, for a new trial 
divisor ; then repeat each cf the suceemve steps of the prevknis 
operation, and thus continue until the required root is ob' 
tained. 
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If iheie should be a remainder after the toot of all the periods has 
been extracted, the operation may be continued by aanexmg periods 
of ciphers. 



1. What is the square root of 

2. Find the square root of 

3. Extract the square root of 

4. What is the square root of 

5. Find the square root of 

6. Extract the square root of 

7. What is the square root of 

8. Find the square root of 

9. Extract the square root of 

10. What is the square root of 60466176? 

11. Find the square root of 282475249. 

12. Extract the square root of 3486784401. 

13. What is the square root of 17.3056 ? 

14. Extract the square root of 373. Ans. 19.3132079-4-. 

15. What is the square root of 3.15 ? Ans. 1.77482394-. 

16. What is the square root of 8.93 ? Ans. 2.98831054-. 



729? 

4096. 

15625. 

46656? 

117649. 

262144. 

531441? 

1048576. 

9765625. 



Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 
Ans. 



27. 

64. 

125. 

216. 

343. 

512. 

729. 

1024. 

3125. 

7776. 

16807. 

59049. 

4.16. 



17. What is the square root of 

18. What is the square root of 

19. What is the square root of 

20. What is the square root of 

21. What is the square root of 

22. What is the square root of 

23. What is the square root of 

24. What is the square root of 

25. What is the square root of 

26. What is the square root of 

27. What is the square root of 



3648764025 ? 

5047534116? 

7404086209 ? 

8245911249? 

651353914225? 

884867574276 ? 

9754610558146624?. 

204397348660.5625 ? 

162425233245.6196 ? 

415067140056.4175 ? 

976514574641.1416? 



Art* ITS* To EXTRACT THE SQUARE ROOT OF A VULGAR 

FRACTION. 

Reduce the fraction to its lotoiest terms, then extract the 
square root of the numerator and denominator^ if each of 
them is a square number; if not, reduce the vulgar fraction to 
a decimal and then extract its root. 



28. What is the square root of ^^^ly ? 

29. What is the square root of -^UV ^ 

30. What is the square root of 42j^ ? 

31. What is the square root of §^ ? 



Ans. 
Ans. 
Ans. 
Ans 



A- 
A- 



6i. 
. .774f . 



• EXmAOnON OF THE CUBE BIXIT. 
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EXTRACTION OF THE CUBE 

ROOT. 

Art* iy4l. We. have before shown, Art. 170, that the 
third power of any number is the product of its three equal 
factors ; hence, extracting the cube root of the third power 
of any number is the method of finding one of its three 
equal factors : consequently, the second power or square of 
one of its equal factors must be its greater factor or divisor. 

The second and third powers of the first twelve integral 
numbers are exhibited in the following table. 



^Tjr 1 1 1 2 1 3 I 4 I 5 I 6 I 71 8 I 9 ! 10 | 11 | 12 



«nrel. I 1 1 4 1 9 I 16 I 25 I 36 I 49 | 64 | 81 | 100 | 121 1 144 



SSK" I 1 I 8 I 27 I 64 I 125 I 216 I 343 | 512 | 729 1 1000 | 1331 | 1728 



I. What is the cube root of 1 1 
3. What is the cube root of 

27r 

5. What is the cube root of 
125? 

7. What is the cube root of 
343 ? 

9. What is the cube root of 
729? 

II. What is the cube root of 
1331? 



2. What is the cube root of 8 ? 

4. What is the cube root of 
64? 

6. What is the cube root of 
216? 

8. What is the cube root of 
612? 

10. What is the cube root of 
1000? 

12. What is the cube root of 
1728? 



The third power of each of the numbers 1 and 2 is expressed by 
a single figure ; the third power of each of the numbers 3 and 4 is 
expressed by two figures ; and the third power of each o^ the num- 
bers 5, 6, 7, 8, and 9, is expressed by thre^ figures. The third 
power of each of the numbers 10, 11, and 12, is expressed by four 
figures. Consequently f the third power of any given number can 
never contain more than three times its number of figures, and never 
but two less than three times its number. 

Therefore, we can determine the number of figures that the cube 
root of any number will contain, by separating the given number 
into periods of three figures each, by points, counting from the ri^t ; 
the period on the left may contain one, two, or three figures. The 
root will contain as many figures as there are periods. 

We will find the th&d power of 25, and then extract its root. 
25 X 25 X 25 =15625. The number 25 is composed of 2 tens, or 
20, plus 5 units. 

We will find the third power of 20 -f- 5) and the several pioductB 
wiU exhibit its component parts. 

18 
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20+ 5 

so4- s 

Prodactof20 + 5X5, 100+25 

Product of 20 4-5X20, 400+ 100 

Thesecoadpow6rors<iQareof20+5, . . . 400+ 200-k 2$ 

Product of 400 +200 +25X5, 2000 + 1000 + 125 

Product of 400 +200 +25X20, . . 8000+4000+ 500 

The third power or cube of 20+5, . 8000+6000 + 1500 + 125 

By ezamining the several component parts of the third power of 
20 + 6, we perceive that the first part, 8000, is the cube of the tens, 
<or the product of the square of the tens multiplied by the tens ; ooa- 
sequently, its greater factor or divisor must be dO X 20, er 400, and 
8000 -h400»30, the less factor, or the tens, which is the first pait 
of the root. 

The second part, 6000, is the product o£ three times the square of 
the tens multiplied by the units; therefore, its greater factor or 
divisor must be tJO X 20 X 3, or 1200^ and 6000 -M200 «= 5, the 
less factor, or. the units. 

The third part, 1500, is the product of three times the tens multi- 
plied by the square of the units ; hence, its greater factor or divisor 
must be 20 X 3 X 5, or ^0, and 1500 + 300 = 5, the less factor, 
or the units. 

The fourth part, 125, is the cube of the units, or the product of 
the square of the units multiplied by the units ; then its greater 
factor or divisor must be 5 X 5, or 25, and 125 ^ 25 = 5, the less 
fkctor, or tiie units. 

Moreover, 1200+300 + 25, or 1525, must be the greater factor, 
or divisor completed, of 6000 + 1500 + 125, or 7625 ; and 762$ -£- 
1525 = 5, the less factor, or the units, which is Ike second part oi 
the root. 

The whole root of 8000 + 6000 + 1500 + 125 is 20+5, or 25. 

By ezamining the component parts of the third power of 20 + 5, 
we perceive that it is composed of the cube of the tens, plus three 
times the square of the tens multiplied by the units, plus tluree times 
the tens mtdtiplied by the square of the units, plus the cube of the 
units. 

We will now reverse the process of finding the third power of 
2D + 5, and we shall obtain one of its three equal factors, or roo|. 

20 X 20 = 400 )8000 + 6000 + 1500 + 125( 20+ 5 = 25, the root 
-" 8000 



X3«»|S09) 

X5= 300 > 



DMma completad, ss 1525 
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Aft 8906 » the pxodooA of tiba •BCQDd povcv of thft tans miMplM 
^ Utt tHw^ we find, by tml, tfet the gieatest ■econd ponrer or 
a^iiara number in 8000 is 400, whieh we write at the left of 8000, 
§ta a divisor, and ita first power, 20, on the right, for the first part of 
the root. We then multiplj 400 by 20, and aubtract the prodnet, 
8000, from 8000 -f- 6000 -f 1500+ 125, the remainder is dOOO-f- 
1500 4^ 125, which is the product of three times tlie aquaie of the tens 
niikiiriied by the units,' plua three times the tens multiplied by the 
•quare of the units, pins the square a£ the units multiplied by the 
imita; this remainder we call a <hvidend. 

W« next find a diyisor for each pait of the dividend, and write it 
at the left, and then find the number of times each divisor is con- 
taaied in its apf^opriate part of the dividoul, and write a figure 
expressing the number on the right, for the second part of the rool^ 
Lastly, we multiply each divisor by this figure, and write each prod- 
vet under its appropriate part of the dividend, these several prod- 
ucts being equal to the several parts of the dividend, the operation 
is completed, and the whole root is 20-f- 5 ss 25. 

We will now find one of the three equal factors, or cube root, of 
1M85, by a shorter process. 

aX2«* 4)15025(25, the root. We first place anoint 

other over the thou- 

2 X 2 X 3 — 1300 ) 7025, newdi^dend. ?*?^ ' ^^ ^^® 1^^^ 

. mdicate the number of 

) 0000 figures there will he in 

3X3X5= 300} 1500 the root. 

5X5= 25) 125 The period on the 
left is 15, (thousand) 

CompiMed shrisor, 1525 7625 which must contain the 

cube of the tens, or the 
square of the lens, multiplied by the tens, because the square of tens 
is hundreds, and hundr^s multipled by tens produce thousanda. 

We find, b^ trial, the greatest third power or cube in 15, (thou- 
sand) and wnte its first power, 2, (tens) on the right, for the first 
figure of the root, and its second power or square, 4, (hundred) on 
iSe left, for a divisor ; we multiply this divisor by the 2 (tens) in the 
root, and subtract the product from the 15, (thousand) the remainder 
is 7 ; (thousand) we then annex the next period of figures to the 
remainder for a new dividend. 

As the first part of this dividend is the product of three times the 
square of the tens of the root multiplied by the units of the root, we 
find three times the square of the 2 tens of the root, which we write 
with two ciphers annexed, at the left of the dividend, for a trial 
divisor. This trial divisor is contained 6 times in the dividend, but 
this trial divisor being only a part of the whole divisor when com- 
pletedy we write 5 f<(» the second or unit figure of the root, and 
then muitiply the trial divisor by this figure^ and write tbe product 
Wider the dividend. 

As the second part of the dividend is the product of three times 
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tbe tens of the root multiplied by the square of the units of the root, 
we find three times the 2 tens of the root, which are 6 tens, and five 
times 6 tens are 30 tens, which we write, with a cipher annexed* 
under the trial divisor, and then multiply it by the 5 units of the 
root, and write the product under the preceding product. 

As the third part of the dividend is the cube of the units of the 
root, or the product of the square of the units multiplied by the units, 
we find the square of the 5 units to be 2^ units, which we write 
under the second part of the divisor, and then multiply it by the 
units of the root, and write the product under the two preceding 
products ; the sum of these three products being equal to the divi- 
dend, the operation is completed, and the whole root is obtained. 

If we midtiply the completed divisor by the 6 units of the root, the 
product will be equal to the dividend. 

From the preceding illustrations, we derive the following 

Rule. Divide (he given number into periods of three 
figures eachy by placing a point over the units^ and another 
over every third figure at the left; alsoj over every third 
figure at the right, when the number contains decimals. 

Find, by tried, the greatest third poioer, or cube number, in 
the first period on the left ; write its first power or root at the 
right, and the second power of this root at the left, for a 
divisor ; multiply this divisor by the figure in the root, sub' 
tract the prodzcct from the first period, and annex the figures 
of the second period to the remainder, for a new dividend* 

Find three times the square of the root, and write itAvith 
two ciphers amtexed M the left of the dividend, for a trial 
divisor. Find the number of times this trial divisor is con' 
tained in the divideitd, and write the number for the second 
figure of the root. 

Find three times the tens of the root, multiply it by the 
units of the root, and torite the product, with one cipher anr 
nezed, under the trial divisor. Find the square of the units 
of the root, and urrite the square under the preceding product* 
Find the sum of these three parts of the divisor, their sum is 
the divisor completed. 

Multiply the divisor thus completed, by the figure last 
placed in the root ; subtract the product from the dividend, 
and annex the figures of the third period to the remainder, 
for a new dividend. 

Find three times the square of the whole root, and write it 
with two ciphers annexed at the left of the new dividend, for 
a new trial divisor, and repeat the successive steps of the pre- 
vious operation, and thus continue, until the required root is 
obtained. 
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13. What is the cube root of 19683 ? Ans. 27. 

U. Find the cube root of 262144, Ant. 64. 

15. Extract the cube root of 1953125. Ans. 125. 

16. What is the cube root of 10077696 ? Ans. 216. 

17. Find the cube root of 40353607. Ans. 343. 

18. What is the cube root of 52734375 ? Ans. 375. 

19. What is the cube root of 64964808? Ans. 402. 

20. What is the cube root of 68921000 ? Ans. 410. 

21. What is the cube root of 76765625 ? Ans. 425. 

22. What is the cube root of 97336000 ? / Ans. 460. 

23. What is the cube root of 121287375 ? Ans. 495. 

24. What is the cube root of 125000000? Ans. 500. 

25. What is the cube root of 136590875? Ans. 516. 

26. What is the cube root of 140608000 ? Ans. 520. 

27. What is the cube root of 153990656? Ans. 536. 

28. What is the cube root of 205379000 ? Ans. 590. 

29. What is the cube root of 216000000 ? ' Ans. 600. 

30. What is the cube root (A 257259456 ? Ans. 636. 

31. What is the cube root of 343000000 ? Ans. 700. 

32. What is the cube root of 411830784 ? Ans. 744, 

33. What is the cube root of 460099648 ? Ans, 772. 

34. What is the cube root of 5*2000000 ? Ans. 800. 

35. What is the cube root of 561515625? Ans. 825. 

36. What is the cube root of 667627624? 

37. What is the cube root of 716917375 ? 

38. What is the cube root of 729000000 ? 
« 39. What is the cube root of 870983Sfr5 ? 

40. What is the cube root of 8552241125? 

41. What is the cube root of 17073859375 ? 

42. What is the cube root of 43169672512 ? 

43. What is the cube root of 65890311319 ? 

44. What is the cube root of 253395799552 ? 

45. What is the cube root of 178263.433152 ? 

46. What is the cube root of 35655654571 ? 

Art. 17tl« To EXTRACT THE CUBE ROOT OF A VULGAR 

FRACTION. 

Rule. Beduce the fraction to its lowest terms^ then extract 
the cube root of the numerator and denonUnator, if each ef 
them is a perfect third potoer; if not, reduce the vtdgarfraC' 
tion to a decimal^ and then extract its root. 

47. What is the cube root of iff ? Ans. ^, 

4a What is the cube root of ij|^? Ans. %. 

49. What is th« cube root of I ? Ans. .673-f<» 

18* 
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ARITHMETICAL PROGRESSION. 

Art* 170* An Arithmetical Progression is a series of num- 
bers which increase or decrease^ continually, by a common dififereDoe< 

When the numbers increase by the continual addition of the com- 
mon difference, they form an ascending series ; thus, 2, 4, 6, 8, 10, 
12, is an ascending series. ^ 

When the numbers decrease by the continual subtraction of the 
common difference, they form a descending series ; thus, 12, 10, 8, 
6, 4, 2, is a descending series. 

The numbers which compose the series are called the terms of the 
series. The first and last terms are called the extremeSy and the 
other terms, the means, , 

It is plain that any required term of a series may be found by con- 
tinued addition or subtraction, but this process would be very tedious 
when a very remote term is required. 

There is a method much more expeditious. 

Suppose a 'parent has 9 children whose ages form a series of 
numbers in arithmetical progression. The age of the youngest is 3 
years, and tlie common difference of their ages is 2 years ; what is 
the age of the eldest 1 In other words, what b the last term of an 
arithmetical series, whose first term b 3, the common difierence 2, 
and the number of terms 9 1 

34.2=5+2=7+2=^2=1 1+2=13+2=15+2=17+2=19. 

By examining this series, we perceive that the common difference, 
2, is added 8 times, which is one less than the number of terms, and 
that the last term, 19, is 8 times the common difference greater than 
the first term ; therefore^ when the first term, the common difference, 
and the number of terms, are given to find the last term, we have the 
following rule. 

Rule. MuUvply the common difference by the number of terms less 
one, add the first term to the product, the sum %oiU be the required 
term. 



1. The first term of an arith- 
metical series is 5, the common 
difference 5, and the number of 
terms 5 ; what is the fifth term ? 



2. Suppose the first term of an 
arithmetical series to be 12, and 
the common difference 12, what 
is the twelAli term ^ the series? 



3. A owes B a sum of money, which he agrees to pay in 52 
weekly payments ; the first payment is to be 5 dollars ; the second, 
10 dollars; the third, 15 dollars; increasing each succeeding pay- 
ment 5 dollars. What will be the amount of the last payment ? 

Ans. $260. 

4. Suppose 1 doUar to be let on simple interest at 6 per cent. ; 
what would be the amount in 20 years? Ans. $2.20. 

The yearly amounts of any sum at simple interest form an arith- 
metical series, of which the principal is the first term, the yearly 
interest is the common difference, and the number of yeais is one 
less than the number of terms. 



ARITHMETICAL PROGRESSION. 
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Ajrt* 177* Sinoe the last term of an ascending arithmetical 
series is equal to the common difference multiplied by one less than 
the number of terms, phis the first term, it follows, that if the first 
term be subtracted from the last term, the remainder will be equal to 
the product of the common di^rence multiplied by the number of 
terms less i. Hence, if the extremes and number of terms of an 
arithmetical series are giren, we have the following rule for finding 
the common difference. 

Rule. Svbtract the less extreme from the greater; divide the 
remainder by one less than the number of terms; the quotient will be 
the common difference. 



1. Suppose the first term of 
an arithmetical series to be 5, the 
last term 60, and the number of 
terms 12 ; what is the common 
difierence ? 



2. Suppose the first term of 
an arithmetical series to be 13, 
the last firm 144, and the num- 
ber of terms 13; what is the 
common difiference? 



3. A man purchased a house, and agreed to pay for it in 52 
weekly payments. The first payment was to be 5 dollars, and each 
succeeding payment was to be uniformly increased, so that the last 
payment should be 260 dollars. What was the difiference between 
any two succeeding payments? Ans. $5. 

4. Suppose that 100 dollars, which has been. on simple interest 20 
years, amounts to $220 ; what waa^. the rate per cent, or yearly 
mterest? Ans. 6 per cent, or $6. 

5. A merchant purchased 100 yards of broadcloth ; for the first 
yard he gave 5 cents, and for the last yard 500 cents ; what was the 
common difiference, or increase of price, on each succeeding yard % 

Ans. 5 cents. 

Art* 178. The sum of the two extremes of any series of 
numbers in arithmetical progression, is equal to the sum of any two 
means which are equally distant from the extremes, and to twice the 
middle term, when the series is composed of an odd number of terms. 
We will take the series 2, 4, 6, 8, 10, 12, 14. The extremes 2 + 
14=16; 4 + 12=16; 6+10=16; and8X2 = 16. 

Suppose we wish to find the sum of all the terms in a series, 
whose first term is 4, the common difiference 2, and the number of 
terms 12. 

4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26. 
26, 24, 22, 20, 18, 16, 14, 12, 10, 8, 6, 4. 

9 . ■ «-_ ...M ■ ■— ■■■■ - ^ ■ ■ ■ ■■■ — -•' m — I I ■ mm — 

30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30, 30. 

The first row of numbers above represents the giren series ; the 
second, the same series in an inverted order ; and the third, the sums 
of the corresponding terms of the two series. 

By examining these series, we find that the sums of the corre- 
sponding terms are the same ; and that each of them is equal to the 
sum of the extremes, viz., 30. Now, as there are 12 of Uiese pain 
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of teniM in the two aeries, the mim of aU the tenna in both miift be 
30 X 19 " 360. But it ia evident, that th^ sum of all the teirma in 
one aeriea can be only one half the aum of both ; therefoxe, if we 
divide 360 by 9, the quotient will be the aum of all the terma in one 
aeriea, which ia the thing zequiied. And 360*7- 2»= 180, the aum 
of the given aeriea. 

From the above illuatration, we derive the ibUowing role for 
finding the aum of all the terma of a aeriea of numbeza in arith- 
metic^ progreaaion, when we have the extremea and number of 
terma given. 

• Rule. Multiply the sum of the extremes by the number ef termtf 
and divide the product by 2, the quotient wdl he the sum of all the 
teme. 



1. The extremea o^an arttb- 
metical aeriea are 5 and 25, the 
number of terma 5 ; what ia the 
aum of the aeriea? 



2. The extxemea of an arith- 
metical aeriea are 12 and 144, the 
number of terma 12 ; what ia the 
aum of the aeriea ? 



3. A man purchaaed a farm, and agreed to pay for it in 62 auccea- 
slve monthly paymenta ; the firat payment waa 5 d<dlara, and eadi 
aucoeeding payment waa uniformly inczeaaed, until th» laat payment 
amounted to 260 dollara. What did he pay for hia farm? 

Ana. $6890. 

4. Snppoae a man rente a farm for $100 a year, payable annually, 
what aum will the rent amount to in 20 yeara, allowing aimple 
interest at 6 per cent, for the uae of the money ? 

The laat year'a rent vrill evidently be $100 without intereat ; the 
laat but one will be the amount of $100 for 1 year» $106 ; the last 
but two, the amount of $100 for 2 yeara ; and ao on in an arithmeti- 
cal aeriea to the firat, which will be the amount of $100 for 10 years 
«$2U. Ana. $3140. 

5. A man purchaaed 100 aorea of land, paying 10 cents for the first 
acre, SO cents for the second, and ao on, — the price of each aucoeed- 
ing acre exceeding the price of the preceding one 10 centa ; what was 
the price of the 100th acre ? What did he pay ^ the 100 acres? 

6. A man travelled 20 days in aucoeasion, increasing each suc- 
ceeding day'a travel the aame number of miles. The first day he 
travelled 15 miles, and the 20th day he travelled 72 miles. What 
was the daily increase, and what distance did he travel in the 20 
days? 

7. Suppose a number of dollars were placed on a railroad at a dis- 
tance of 10 roda from each otHer, over the apace of 5 milea, aad the 
first 10 rods from a depot ; what distance must a boy travel, who, 
starting from the depot, ahonld go and pick them up one at a time, 
returning to the depot with each aingle dollar and (tepoeiting it'in a 
bag? 

Every aeriea of n ambers in arithmetical progression consists ox 
the following component parts, viz., the first term, the laat term, the 
oommon di&rence, the number of terma, and the aum of all the 
terms ; any three of which being given, the other |wo may be found. 
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GEOMETRICAL PROGRESSION. 

Art* 179« Geometrical Progression is a series of 
numbers which increase continually by a common multiplieiy 
or decrease continually by a common divisor. 

Thus, the series 2, 4, 8, 16, 32, 64, 128, is composed of 
numbers each of which is ttoice the preceding ; mis is an 
tncreasing or ascending geometrical series. 

The series 128, 64, 32, 16, 8, 4, 2, is composed of num- 
bers each of which is one half of the preceding; this is 
a decreasing or descending geometrical series. * 

The common multiplier or divisor is called the ratio^ and 
the numbers which compose the series are called the terms 
of the series. 

The component parts of a series of numbers in geometri- 
cal progression are the first term, the last term, die ratio^ 
the number of terms, and the sum of all the terms; any 
three of which being given, the other two can be found. 

In a geometrical series, the product of the extremes b 
equal to the product of any two means which are equally 
distant from the extremes, and to the second power of the 
middle term, when the number of term3 is odd. In the 
series 2, 4, 8, 16, 32; 2 X 32=s64; 4 X 16:=>:64; and 8 
X8 = 64. 

1. A lady wishing to purchase a dress, thought 12 dollars 
too great a price to pay for 10. yards of silk ; but she agreed 
to give what the 10th yard would cost, calling the price of 
the first yard 5 cents, the second 10 cents, the third 20 
cents, and so on, doubling the price of each succeeding yard 
to the last. What did the lady pay for the 10th yard ? 

5 X 2= 10 X 2 = 20 X 2 = 40 X 2= ^ X 2= 160 



e. c. 



X 2 = 320 X 2 = 640 X 2 = 1280 X 2 = 2560 cents, or 
$25.60. Ans. 

From the above operation we obtain the following rule for 
finding any required term of an increasing geometrical series, 
when the first term and ratio are given. 

Rule. Multiply the first term by the ratio, then multiply 
the product by the ratio, and continue to multiply each suc^ 
ceeding product by the ratio until the required term is 
obtained. 



2. What is the 8th term of an ascending geometrical 
serie»« whose first tersk i» 4* and ratio 3 ? 

4x3 = 12x3 = 36x3 = 108x3 = 324x3 = 972 
X a= 2916 X 3 =8748, the 8th tena- 
/ By examiniog the above process, it will be seen that the 
ratio, 3, is used aa a factor 7 tioiesi, or once less than the 
number of terms. Hence, it is' plain that the 8tk term may 
be found by raising the ratio, 3, to the 7th power, and then 
multiplying the fijsi term, 4, by this 7th power^ Henee, the 
following ruie« 

JluLE. Raise the ratio to a power whose index is 1 less than 
the required term ; then multiphj the first term by this power 
of the ratio; the product will be the required term. 

In involving the ratio, the operation may be shortened, by 
multiplying one power by another. Thus, the 4th power of 
2 is 16, and 16 X 16=: 256, the 8th power of 2. 

3. Suppose a man had put out one cent at compound inter- 
est in 1^^, what will be the amount in 1848, allowing it to r 
double once in 12 years ? Ans. $5242.88. 

4. A merchant bought a piece of silk measuring 20 yards, 
and by agreement was to give what the last yard would 
come to, reckoning a cent for the first yard, 2 cents for the 
second, and so on, doubling the price of each succeeding 
yard, to the last ; what did the piece of silk cost him ? 

Ans. $5242.88. 

Ajrt« 180* We at times wish to find the sum of all the 
terms of a geometrical series^ and it is obvious that their 
sum may be found by addition, but this is not the most ex- 
peditious method. 

Suppose a man should purchase 5 acres of land, and 
should pay 5 dollars for the first acre, 20 dollars for the 
second, and so on in a fourfold ratio; what would the 5 
acres cost him ? 

5. 20. 80. 320. 1280. 
20, 80. 320. 1280 5120. 

The first series of numbers above expresses the price of 
each of the 5 acres. The second, that series multiplied by 
the ratio, 4, the product of ,each term being removed one 
place to the right. 

By comparing these two series, it will be seen that their 
terms are all alike, except the first term of the first series, 
and the last term of the second. * If the first series be sub- 
tracted from the second, the remainder will be the last term 



cnonemiCAL mjMumnM. 
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in the second, less the first tenn in the first, or 5120 ^— 5 sas 
5115. This remainder is idiree times the snm of the first 
series ; therefore, if we diride this remainder by 3, the quo- 
tient will be the sum of the first series ; and 5115 -f- 3 «= 
1705, the sum of the first series. 

In the above process, it wiH be seen that aD the terms dis- 
appear in subtracting the first series from the second, except 
the first term of the first series and the last term of the 
second, and it is plain the result would have been the same, 
if the last term only had been multiplied, and the first sub- 
tracted from the product- Hence', we have the following 
rule for finding the sum of all the terms, when we have 'the 
first term and ratio given. 

Rule. Find the last term by the Tide in Art. 179, then 
mmltipl/ff the last term by the rati&, subtract the first term 
from the product^ and divide the remainder by the ratio, less 
1 ; the quotient mil be the sum of all the terms. 



1. If the first term of a geo- 
metrical series be 2, and the ratio 
3, what is the 4th term 1 What 
is the sum of all the terms? 



2. If the first term of a geo- 
metrical series be 10, and the 
ratio 4, what is the 5th termt 
What is the sum of all the terms ? 



3. If the first term of a geometrical series be 1, the ratio 
3, and the number of terms 12, what is the sum of all the 
terms ? Ans. 265720. 

4. A merchant sold 20 yards of broadcloth, at 3 cents for 
the first yard, 9 cents for the second, 27 cents for the third, 
and so on, tripling the price of each succeeding yard to the 
last What did he get for the 20 yards of cloth ? 

Ans. $52301766.00. 

5. A rich miser thought 1000 dollars a price too much for 
12 fine horses, but agreed to give 4 cents for the first, 16 
cexkts for* the second, 64 cents for the third, and so on, in 
quadruple or fourfold proportion, to the last ; what did the 
12 horses cost him at that rate ? Ans. $223696.20. 

6. An ignorant fop wanting to purchase an elegant house, 
a facetious gentleman told him he had one which he would 
sell him on these moderate terms, viz., that he should give 
him a cent for the first door, 2 cents for the second, 4 cents 
for the third, and so on, doubling the price for every door, 
which were 36 in all. It is a bargain, cried the simpleton, 
and here is a guinea to hind it. What did the house cost 
hkn? 



216 COMPOUND INTBBESTBYQBOMBTRICAL PROGRESSION. 

COMPOUND INTEREST BY GEO- 
METRICAL PROGRESSION. 

Art* 181* We have shown the Usual method of compute 
ing compound interest in Art. 150. If we multiply any given 
principal by the amount of $1 for one year, at any given 
rate per cent., the product will be the amount of that princi- 
pal for one year. Again, if we multiply this amount by the 
amount of SI for one year, the product will be the amount 
for the second year, and ^o on for any given number of years. 
These successive amounts form the terms of a geometrical 
series, whose first term is the original principal, the ratio is 
the amount of $1 for one year, and the number of terms is 
the number of years, plus 1. 

From the above illustration, we perceive that finding the 
amount of any given principal for a specified number of 
years, at any given rate per cent., consists in finding the last 
term of a geometrical series, whose first term is the princi- 
pal, whose ratio is the amount of $1 for one year, and whose 
number of terms is the number of years, plus 1 . The last 
term will be the required amount. Art. 179. 

1. What is the amount of S250, for 5 years, fJ fi per cent, 
compound interest 1 What is the interest ? 

Ans. Amt. $334,555. Iru 884.555. 

2. What will be the amount of $1250 for 4 years, at 5 
per cent, compound interest ? What will be the interest ? 

Ans. Amt. $1519.3825. Int. $269.3825. 
On the next page we have placed a table exhibiting the 
amount of $1 or £1, from 1 year to 40, at 5 and 6 per cent 
compound* interest, the interest being added yearly. This 
table will be found very convenient in finding the amount of 
any given sum of money at compound interest. 

3. What will $500 amount to in 12 years, at 6*per cent, 
compound interest? 

In the table we find the amount of $1 for 12 years at 6 
per cent, to be $2.012196, which multiplied by the given 
principal $500, the product is $1006.098, which is the 
required amount. 

4. What will be the amount and compound interest of 
$745.75 for 15 years, at 6 per cent. ? 

5. What will be the amount and compound interest of 
$975.50 for 20 years, at 5 per cent. ? 

6. What will be the amount and. compound interest of 
$1500 for 25 years, at 6 per cent. ? 



jSh^^ing the «moiint of fj qr fil^ firom 1 y99X to ^, at (( mid 
per cent, compound interest. 



Tean. 


5 per cent. 


6 pps oeat. 


Teus. 


5 per cent. 


6 per cent. 


1 


1.050000 


1.060000 


21 


2.785963 


3.399564 


% 


1.10S500 


1.193600 


93 


2.925261 


3.603537 


8 


1.157686 


1.181016 


23 


3.071524 


3.819750 


4 


1.915506 


1.262477 


24 


3.225100 


4.048935 


^ 


1.3769^ 


^i^sm 


25 


3.386355 


4.991871 





u^m^ 


M18519 


26 


3.555673 


4.549383 


7 


.1.4Q7400 


1.503630 


27 


3.733456 


4.822346 


8 


1.477455 


1.593848 


28 


3.920129 


5.111687 





1.^5.1328 


1.689479 


ft9 


4.116136 


5.418388 


10 


1.628895 


1.790848 


30 


4.321942 


5.7t3491 


11 


1.710339 


1.898299 


31 


4.539030 


6.088101 


18 


1.795856 


2.019196 


32 


4.764941 


6.453387 


I? 


1.885649 


2.132928 


93 


5.003189 


6.840590 


H 


1.979932 


2.260904 


34 


5.253348 


7.251025 


15 


2.078928 


2.396558 


35 


5.516015 


7.686087 


16 


2.182875 


2.540352 


36 


5.791816 


8.147252 


17 


3.292018 


2.692773 


37 


6.081407 


8.636087 


18 


«.406619 


2.854339 


38 


6.385477 


9.154959 


19 


2.590950 


3.0256QP 


39 


6.704751 


9.703507 


SO 


^.659298 


3.207135 


40 


7.039989 


10.^5718 



Tlie iatevMt of $1 for one jreaKt »t 6 per o€»t., is $.06, and Uio 
amouBt i» f^M. And $1.06 X $1.06 » $1.1236, the amount for 
the second year, and $1.1236 X $1*06. =» $1.191016, Ihe amount for 
the third year, and so on for any number of years ; the amount of 
$1 for any nuniber of yean being muhiplied by the amoimt of $1 for 
one year, will^io the aqaouat for the next supoMding year. Mid in 
ihjyB mann^ Table I. h90 been oonstiructed. H^oe, to fyd the 
amount of any gi^en .^hiiii for any givipn number of ^y^ars^ we hpiyp 
the following rule. 

BuXfB. Find the ipnawti cf $1 in ihe Tflble agmn?t the po&n nnmr 
ber of yet^s, and under the given rate per cent, ; multiply this amount 
by the given sum ; the product will he the amount required, 

Ji the mtexest.ia payal^e hiJf yeairfy, the amount of $1 muet be 
found for die required number of Mlf years, by making the ampuni 
c^ $.1 for a half yes^ theiatjo or cominpn multiplier. 

li the interest is payable quarterly, the amount of $1 must be 
found for the required number of quarter years, by making the 
amount of $1 for a quarter year the ratio or common multiplier. 

What will $750 ameuot te in 1$ jpaMs, i^t 6 per oent. eompodRd 
^ Anp. «»Ni9.30.. 

19 
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COMPOUND DISCOUNT. 

Art* 183« Compound Discount is an allowance made 
for the payment of money before it is due, on the supposi- 
tion that money can be let at compound interest. 

The present worth of a debt payable at some future time 
without interest, is that sum which, being on compound 
interest, will amount to the given sum or debt at the time it 
becomes payable. 

Hence, to find the present worA of any sum of money or 
debt payable at some future ^specified time without interest, 
is to find what sum of money or principal will amount to the 
given sum or debt at the time it becomes payable. 

Suppose we wish to find the present worth of $400, pay- 
able in 6 years without interest, on the supposition that 
money can be let at 6 per cent, a year, compound interest 

In questions of this kind, we. have given Ae amount, 

which is the last term of a geometrical series, the rate per 

^, cent, which is the ratio less 1, and the time, which is the 

number of terms less 1, to find the principal or present 

worth, which is the first term of a geometrical series. 

Under the head of compound ipterest by geometrical pro- 
gression, it was shown that the amount was equal to the 
principal multiplied by the amount of SI for one year, raised 
to a power whose index or expiment was the number of years. 

Hence, we have the following rule f^r finding the princi- 
pal or present worth, and compound discount. 

RuLS. Divide the given sum or debt by the amount of 91 
for one year, raised to a power whose exponeTit is equal to the^ 
nuTnber of years; the quotiertt toiU be the principal or present 
worth. Subtract the present worth from the given sum or 
debt ; the remainder will be the discount, 

1. What is the present worth of 8334.555, due 5 years 
hence, discounting at 6 per cent compound interest ? 

The amount of SI for- one year at 6 per cent, raised to 
the 6th power, is SI. 33822, and S334555-f- SI. 33822 =ab 
S250, the principal or present worth. 

2. What is the present worth of S1519.3825, due in 4 
years, discounting at 5 per cent, compound interest ? what 
u the discount ? 

Ans. S1250, present worth. S269.3825, discount 

3. What is the present worth of S1790.848, due m ^0 
years, discounting at 6 per cent, compound interest? what 
IS the discount? 

Ans. SIOOO, present worth. S700.848, discount 



COMFOTND DneOCTNT. 



TABLE II. 



1 AJS|^£ IJ. 

Showing the present worth of $1 or £l, from 1 year to 40, 
allowing eompound discount, at 5 and 6 per cent. . 



Years. 


6 per cent. 


6 per cent. 


Yeaia. 


5 per cent. 


6 per cent. 


1 


.952381 


.943396 


91 


.358942 


.294155 


2 


.907029 


.889996 


22 


.341850 


.277505 


3 


.863838 


.839619 


23 


.325571 


.261797 


4 


.822702 


.792094 


24 


.310068 


.246979 


5 


.783526 


.747258 


25 


.295303 


.232999 


6 


.746215 


.704961 


26 


.281241 


.219810 


7 


.710681 


.665057 


27 


.267848 


.207368 


8 


.676839 


.627412 


28 


.255094 


.105630 


9 


.644609 


.591898 


29 


.242946 


.184557 


10 


.613913 


.558395 


30 


.231377 


.174110 


a 


.584679 


.526788 


31 


.220359 


.164255 


12 


.556837 


.496969 


32 


.209866 


.154957 


13 


.530321 


.468839' 


33 


.199873 


.146186 


14 


.505068 


.442301 


34 


.190355 


.137912 


15 


.481017 


.417265 


35 


.181290 


.130105 


16 


.458112 


.393646 


36 


.172657 


.122741 


17 


.436297 


.371364 


37 


.164436 


.115793 


18 


.415521 


.350344 


38 


.156605 


.109239 


19 


.395734 


.330513 


39 


.149148 


.103056 


20 


.376889 


.311805 


40 


.142046 


.097223 



The present worth of a sum of moaey to be received at the end of 
any number of years, is that principal which will, at compound 
interest, amount to the sum to be received at the expiration of the 
given period. 

In Table I., against 19 years and under 6 per cent., we find 
$3.025600 ; multiplying this amount of $1 for 19 years by $500, the 
product is $1512.80 which is the amount of $500 for 19 years. 

In Tahle 11., against 19 years and under 6 per cent., we find 
$.330513 ; multiplying this present worth of $1 by $1512.80, the 
product is $500, the present worth of $1512.80 payable at the 
expiration of 19' years. The same result is obtained bv dividing 
$1512.80 by the amount of $1 for 19 years. $1512.80 -^ 
$3.025600 =$500. In this manner Table E. has been formed,— 
unity being divided by the amount against each number of years in 
Table I. Hence, the following rule for finding the present worth of 
any sum at 5 or 6 per cent. 

Ri7L£. Multiply the present value of $1 for the given rmmber qf^ 
years J at the given rate per cent, y. by any given amount; the product 
vjill be its present worth. 

What is the present worth of $2269.20, due in 19 years, allowing 
compound disco mt at 6 per cent. ? Ans. $750. 



ANNirttlES. 

Art. ISS. Air AofMm » a sum- of money pa^fdble at 
regular periods for a specified namber of years, or during 
the Ufe 6[ a person, or f6t^t€T. 

Although the term atimiUyi in the propet sense of the 
word, applies only to annual payments, yet payments Which 
are made semi-annually or quarterly are also called annui- 
ties. 

Whon annuities are not paid at the time they become 
due, they are said to be in arrearg* The sum of aU the 
annUili^s in arrears, with the interest on each for the time 
it has remained due, is called the amount. 

The present worth of an annuity which is to continue for- 
ever, is that sum of money whose yearly interest is equal, to 
the annuity. 

Now, as multiplying the principal by that decimal which 
expresses the rate per cent, gives the interest, so dividing 
the interest by that decimal will give the princ^ipal or ptesent 
worth. Hence, to find the present worth of an annuity 
which is to continue forever, we have the foHowing rute^. 

KuLE. Divide the annuity by thai decimcd tohich expresses 
the rate per cent, for arte year ; the quotient wiU Be the present 
worth. 

1. What is the present worth of an annuity of $600. to 
continue forever, allowing the use of money to be worth 6 
per cent, a year to the purchaser ? Ans. $10000. 

2. What is the value of an estate which rents for $300 a 
year, allowing the use of money to be worth 5 p^r cent, a 
year ? Ans. $6000. 

▲ STKUITIESS AT COMPOVITD I If T B HC KJS^ T • 

Art. 184. It has been shown, (Art. 150,) that com- 
pound interest is that which arises firom adding the interest 
to the principal at the end of each year, and making the 
amount a new principal for the next succeeding year. The 
amount of $1 for one year at 6 per cent, is $1.06. If any 

gven principal be mumplied by 1.06, the product- liriB Iw 
e amount for one year ; if this amount be multiplied by 
1.06, the product will be the amount for the second year, 
iixid so on for any given number of jetxn. Hence, lh» suc- 
cessive yearly amounts of any sum of money at c<Mnp«tittd 



ANKurrms at ccntpoimD intbresip. ^991 

interest, form a geometrical seties, whose first term is the 
given sum, whose ratio is the amount of 81 for one year, 
and whose number of terms is the number of years. 

Suppose an annuity of $100 to have remained unpaid 
■during 5 years, what would be its amouat, allo^fing oom- 
pound interest at 6 per cent. ? 

It is evident that for the 5th year the annuity only would 
be due ; for ^e 4th, the amount of the annuity for 1 year ; 
for the 3d, the amount of the annuity for 2 years ; for tbe 
2d, the amount of the annuity for 8 years ; for the 1st, the 
amount of the annuity for 4 years ; and that the sum of the 
annuity and these several amounts would be the whole 
amount of the annuity at the end of 5 years. 

The annuity due at th»end of 5 years is 8100. 
The amount of the annuity for 1 year is 8106. 
The amount " " for 2 years is 8112.36. 
The amount " " for 3 years is 8119.1016. 
The amount <* <^ for 4 years is 8126.247696. ' 

Whole amount due. at the end of 6 years, 8563.709296. 

From the above illustrations, we derive th6 following rufe 
for finding the aiiK>unjt of ^.n annuity in arrears, at compound 
interest. 

KuLB. Find ike amount of an increasing geometfical 
BerieSy t^hose fint term is the annuity , iohose risH» 4s tke 
amcfumi of 81 for'one year, and whose member of terms is the 
number of years. Art. 179, and Art. 180. Or multiply the 
amount of 81 annuity for the given number of yearSy by the 
given annuity ; the product toill be the required amount. 
Table III. J 

1. What is the amount of a& annuity of 810C)if in iqrreurs 
for 4 years, allowing compound interest at 6 per cent. % 
year? 

1.06 X 1.06 X 1:06 = 1.191016 X 100=119.1016; tife 
kst term.. And 119.1016 X 1.08 » 1^.247696 -^ Uia«. 
26.247696 -f. .06 = 8437.4616, the amount. 

2. What is the amount of an annuity of 8500, it being in 
arrears 12 years, allowing 5. per cent, compound interest?" 

. Ans. 87958.5634-, 
3.. If the annual rent of a farm, which is 8400, be'iii 
arrears for 6 years, what is the amount, allowing money to 
be worth 6 per cent, a year, compound interest ? 

Ans. 82790.127+w 
19* 
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T^KE nt. 



Siu>tdng the amoant aft 1 1 or £ I annuity, from I f&a id 40, it 
6 andjB per eeat. eompoiiiid mterest. 



T«tts. 


B ptt cedL p6r ^nl* 


Yetu*. 


6 pef 06feii* 6 per eeftii. 


1 


1.000000 


1.000000 


91 


35.719959 


30.099797 


9 


9.060000 


9.000000 


99 


38.505914 


43.399900 


9 


3.109000 


9.18S600 


91 


41.430476 


46.005098 


i 


4^10185 


* 4.374610 


94 


44.501090 


50.815577 


j^ 


5.699031 


5.637093 


95 


47.797090 


54.864519 


6 


6.801913 


6.975319 


96 


51.113454 


59.156383 


7 


8.149008 


8.393838 


97 


54.669126 


63.705766 


9 


9.^109 


9.897408 


98 


58.409583 


08.598119 


9 


11.096564 


11.491310 


99 


69.39971!^ 


79.090798 


10 


19^77803 


13,180795 


1? 


06.438848 , 


79.058186 


11 


I4ik)07d7 


14.971643 


70.760790 


84.801077 


12 


15.917197 


16.809941 


32 


75.998890 


iO.889778 


13 


f7.7l908S 


18.869138 


33 


80.063771 


07.343105 


14 


1!».508<»9 


1^1.015009 


34 


85.066959 


104.18376 


iB 


$^^.598564 


9SJV7507O 


35 


90.990307 


in.43478 


w 


99.007499 


95.679598 


36 


95.836323 


110.19087 


li 


91^.840^0 


99.919880 


sr 


t01.699lr4 


197.90819 


18 


98.139385 


30.905653 


38 


107.70955 


135.90491 


19 


SO.539004 


33.759909 


39 


114.09509 145.05846 
190.79977 154.70107 


dO 


Si3.0059d4 


3^.785591 


40 



tHi lAlOte Tibti mm oooitrlietdl ill te fbA^wliqf taaaam* To 
#1.000000 was added Aa asBDunt of tl at tiie ex|iifaiiofi af 1 
fmif al iha gkeD niaa of krtai^nty obtaued freaa Tabla^ I., wlyoi^ 
givea tbe amoaiH of aa aanoiy of tl at tliose rates, forborne 9 
^ma ; to this sum was added tne amoant of $1 in 9 years, which 
gives the amount of the annuity for 3 y^ais, and so on lo die end 
of the p^od of 40 years. 

The amoant of any other aom may be found by the fofloMriag 

Rtl*. FM Ae mn&kMi ^ ft ^inmif la Ifo Mto •gdnU ih^ 
ghtn number ^ pBon and wnSv Mke mcen ra«r feromi,;niM^ 
this anuntni by any given sum; the pnAici will be the amount of that 
ouonfitf ihe 9mne timo M the oama roUe per cent. 

* in^twifi ail aamdiy^ 9000 ayaat uuamittak5y«aia, ai4 

per cent. e<wnpouod ialaraatt 

la Tabk Ul»« aiq^ostte 5 yaa» and under 6 per cent., we find 
$5^037093, the amount of $1 annuky for 5 years at 6 per cent., 
which multiplied by $906, nves iU97.4T86, ihe amount reqoiiea. 

t9l&t irm an unnuity of $600 a year amount to in 40 yetr^ ^ 
C^oeM. oompoittdiiitereati Ana. $09067.189. 



Art* 18S« We ha^e given a rule, (Art. 183) for find- 
ing the present worth of an annuity which is to continue 
ftrever ; we vrill novT ilkstrate tk^ fnetliod of fmdkig the 
present worth of an annuity tdkich is to contiime for a aped* 
fied number of years. 

Suppose we wish to Ascertain the present woi^h of an 
annual pension of 9300, to continue 5 years, at 6 per cent, 
compound interest. . 

The present Worth is, evidently, that sum of money, 
which, at 6 per cent* compound interest, would in 6 years 
produce an amount equal to the amount of the annuity for 
thti same time. 

We can find the amount of a given sum of money at com- 
pound interest, for any specified number of rears, by multi- 
plying the given sum by the amount of 91 at compound 
interest fot the given time. 

Henee^ to find a sum which wiU produce a given amount 
m a ^ecified timei we must reverse the process, and divide 
the ftmoudt by tiie amount of $1 for the specified time ; the 
quotient Will be the principal or preadnt worth. 

Applying this principle to the queetion proposed, we find 
the amount of S200 annuity for 5 years to be 91127.4186. 
Dividing this by the amount of 9l for 5 years, we find the 
prineip^ or present worth. And 91127.41S6 4- L3382256 
a- 9842*4724-. 

Henoty we nave the following rule. 

Rule. Find the amawnX of the annuity for the epec^Ud 
number of years; divide this amount by the amount cf9l at 
eompownd interest for the same time ; the quotient tmU he the 
present worth. Or^ multiply the present worth q/* $1 annuity 
by the given annuity; the product vnU be its presertt worth. 
TaUelV. 

1.^ What is the present worth of an annuity of 9300, tp 
continue 10 years, at 6 per cent, compound interest ? 

Ans. 9220S.0S61. 

2. 'Wxtt is the preaiBtil wmth of an AnniHty of 9100, to 
continue 20 years, at 6 per cent, compound interest ? 

Ans. 91246.222. 

8« What is the pieaettt worth of an annuity of 9600, to 
(OD^atle 10 years, allowkig eompound interest at 6 pet 
cent. I Ans. 93680.0434-* 

4. What amount of ready money will purchase an annuity 
of 9900) lb e6ii^n«re M ]peMi, at 6 per oant. e^mpoand 
interest f 
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TABLE IV. 



} 



Showing the pieaeat worth of $1 or J£^l annuity ^ from 1 year to 
40, at 5 and 6 per cent, compound interest. 



Yiears. 


5 per cent. 


6 per cent. 


Years. 


5 per cent. 


6 per cent. 


1 . 


.952381 


.943396 


21 


12.821153 


11.764077 


2 


1.859410 


1.833393 


22 


13.163003 


12.Q41582 


3 


2.723248 


2.673012 


23 


13.488574 


12.303379 


4 


3.545951 


3.465106 


24 


13.798642 


12.55t)358 


5 


4.329477 


4.212364 


25 


14.093945 


12.783356 


6 


5.075692 


4.917324 


26 


14.375185 


13.003166 


7 


5.786373 


5.582381 


27 


14.643034 


13.210534 


8 


6.463213 


6.209794 


28 


14.898127 


13.406164 


9 


7.107822 


6.801692 


29 


15.141074 


13.590721 


10 


7.721736 


7.360087 


30 


15.372451 


13.764831 


11 


8.306414 


7.886875 


31 


15.592811 


13.929086 


12 


8.863252 


8.383844 


32 


15.802677 


14.084043 


13 


9.393573 


8.852683 


33 


16.002549 


14.230230 


14 


9.898641 


9.294964 


34 


16.192904 


14.368141 


15 


10.379658 


9.712249 


35 


16.374194 


14.498246 


16 


10.837770 


10.105895 


36 


16.546852 


14.620987 


17 


11.274066 


10.477260 


37 


16.711287 


14.736780 


18 


11.689587 


10.827603 


38 


16.867893 


14.846019 


19 


12.085321 


11.158116 


39 


17.017041 


14.949075 


SO 


12.462210 


11.469921 


40 


17.159086 


15.046297 



The total present value of an annuity for a term of years is mam- 
festly equal to the sum of the present values of each year's payment ; 
and by ih.e continued addition of these at the two rates of interest, 
Table IV. has been formed. For example, — in Table II., 

$ .943396 is the present value of $1, to be received at the end of 1 

year, at 6 per cent, interest. 
$ .889996 is 3ie present value of $1, to be received at the end of 2 

years. 

$1.833392 sum of the above, or present value of an annuity of $1 

for 2 years. 
$ .839619 present value of $1, to be received at the end of 3 years. 

$2.673011 sum of the above, or present value to be received at the 
end of 3 yearn, and. aa on to. tiie end of 40 yeans. . . 
The piesent value of any other sum. may be found by > the follow- 
ing- 

RiTtB. Pind the present value iff $1 annuity in the UMe agdSnst 
ths,gi»en number of years, and under the given rate per cent, ; ftmtipfy 
tJUs present value by any given sum ; the product mil be the present 
value of that sum for the same time at the same rate per cent. , . 

What 18 thd pfesent value of aa annuity of $200 a year, to coBr 
tinue 5 years, at 6 per cent, compound interest ? Ans. ^49.4728.. 



ANNUmBfik M 6CaaKM»» INTER3SST. SBS 

Art* 18Si Axk aniHiity ia teretmit^ n an annuitv 
which does nof commence until a specified time has elapsed, 
ax some particular event has tsdren place. 

Suppose we wish to find the present worth of an annuity 
of $100, which is to commence at the end of 2 years, and 
thea to coBtinueF 4 years, allowing 6 per cent, compound 
hileres^. 

The present worth is evidently such a sum as would, in 2 
years, at 6 per c6nt. compound interest, produce an amount 
equal to the present Worth of the annuity, were it to com- 
mence immediately. 

We muat thereitore find the present worth of an annuity 
of 8100 to comsnenoe immediately and to continue 4 yaars, 
which ii^ $946.5106. We wish now to obtain a sum whose 
amount irt S years will equal this present worth. This may 
be found by dividing 8346.5106 by the amount of 81 for 2 
years; thus, 8346.5106 4- 1.1236 as 8308.394-]-. 

Hence, to find the present worth of an annuity in rever- 
sion, at con^pound interest, we have the following rule. 

Ruut. Find tks present worth of the gieen anamiiy for 
the Htne dfitg canttnuanee, supposing it to commence frnmedi- 
atety; then dwide this present worth by the amount of 91 for 
the time in reversion ; the gtiotieTU tnU he the present worth 
of the annuity in reversion. 

Ortfotd the present worth of the anTiuityJrom the present 
time to the end efthe time of its continuance, hy Tahle TV. ; 
fold tdsOf ky Table TV,, its present worth before U commences; 
^ difference of these two reauits mil be the preeewl worth. 

1. What i* the present worth of an annuity of 8200, 
which is to continue 6 years, but not to commence until the 
end of 2 years, allowing^ compound interest at 6 per cent. ? 

Ans. 8749.7976. 

2. What amount d* ready money will purchase the rever- 
sion of an estate which ren^ for 860 a year, to eonttnue 6 
years, but not to commence until ^ end of 3 years, allow- 
ing compound interest at 6 per cent. ? Ans. fef7.72 f-. 

3. Suppose a parent leaves to his son an annual rent of 
8310 for 8 years, and the reversion of the same rent to his 
daughter for the next succeeding 14 years. What is the 
present worth of the legacy of each, allowing compound 
fnf^fefit at 6 per cent. ? Son's, 81925.036-f-. 

Daughter's, 81807.854-f*>. 
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LIFE INSURANCE. 

Art* 187« Life Insurance is a contract whereby one or 
more, or a company of persons, in consideration of the payment of 
an amount called the premium^ promise, either on the decease of 
a person named, whenever it may happen, or on his decease within 
a given time, to pay a certain sum to his heirs, or otheis f<H: 
whose benefit the contract is made. This contract is now more 
frequently made by Mutual Life Insurance Companies, all the 
members of which contribute, in certain agreed proportions, to a 
common fund, out of which the sums due on the decease of a mem- 
ber, that is, the losses, are to be paid ; the surplus, if any, being 
distributable, from time to time, among the members. 

In the early stages of life insurance in England, in the seventeenth 
century, a premium of five per cent, on the amount insured was 
charged upon each life, without discrimination on account of difier- 
ence of age. It, however, early became ob^ous that, all other things 
being equal, the younger of two persons has a better chance, or 
probability, or, as it is usually termed, expectation of life, than the 
elder ; and consequently, if the two, or any greater number, by the 
annual payment of equal sums during their whole lives, make up a 
common fund for the payment of a given sum to the heirs of each, 
it is plain that the younger associates vdll pay a greater amount into 
this joint stock than the older, so that the partnership will be a very 
unequal one. The question then arises, what different yearly 
amounts the contributors of different ages ought to pay into the com- 
mon fund, out of which the respective heirs of each are to be entitled 
to a given sum on his decease. To answer this question, it is neces- 
sary to determine upon some' law of mortality, that is, how many 
out of a given number will die annually at each age. • Registers of 
deaths have been kept at various places in Europe at different 
periods, for the purpose of ascertaining this law in those places, and 
the experience of life insurance companies has also been resorted to 
for a similar purpose. Life insurance has hitherto been little prac^ 
tised in the United States, and the records of population and registers 
of deaths have been vgjcy imperfect. Some such registers have been 
kept, which, with the censuses of the population of the United States 
taken every ten years, afibrd some materials for making an estimate 
of the rate of mortality. At the time of the New England Mutual 
Life Insurance Company going into operation, in 1843, in Boston, very 
considerable investigation was made, in order to ascertain a rate of 
mortaUty which could be safely adopted as the basis of the premiums 
to be charged by the company. A very material inquiry was, wheth^ 
the European registers and experience would be a safe guide, and 
it appeared from the registers kept and the censuses of population, 
that in the older and long-settled parts of New England and the 
Middle States, at least, the rate of mortality approximated vei^ 
nearly to those assumed in Europe as the basis of calculations oi 
premiums of insurance .of lives, and the value of Itfe annuities. 
From the various nuttemls thjOs offered, the following table of mor- 
tality was formed for the ages of ten and upwards, as the basis of the 
computation of the premiums to be paid by the members of that 
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ooD^fniiy. ThiB taUe alarts with 10000 lives at the age of tesy 

and notes the annual decrements by deaths, until the whofe number 
is exhausted. 



A^e. 


Lives. 


Decre- 
ment. 


Expectation. 


Age. 


Lives. 


Decre- 
ment. 


Expectation. 


10 


10000 


65 


47.43 


54 


6262 


134 


16.97 


11 


9935 


61 


46.73 


55 


6128 


138 


16.33 


12 


9874 


57 


46.02 


56 


5990 


145 


15.69 


13 


9817 


54 


45.28 


57 


5845 


152 


16.07 


14 


9763 


54 


44.53 


58 


5693 


162 


14.44 


15 


9709 


58 


43.78 


59 


5531 


173 


13.86 


16 


9651 


62 


43.03 


60 


5358 


186 


13.11 


17 


9589 


65 


42.31 


61 


5172 


194 


12.67 


18 


9524 


67 


41.60 


62 


4978 


198 


12.04 


19 


9457 


69 


40.89 


63 


4780 


200 


11.51 


20 


9388 


71 


40.17 


64 


4580- 


205 


10.99 


21 


9317 


72 


39.49 


65 


4375 


209 


10.49 


22 


9245 


73 


38.79 


66 


4166 


214 


9.99 


23 


9172 


75 


38.10 


67 


3952 


220 


9.50 


24 


9097 


76 


37.41 


68 


3732 


225 


9.03 


25 


9021 


77 


36.72 


69 


3507 


232 


8^8 


26 


8944 


78 


36.03 


70 


3275 


236 


8.15 


27 


8866 


79 


35.34 


71 


3039 


237 


7.75 


28 


8787 


80 


34.65 


72 


2802 


234 


7.36 


29 


87Q7 


84 


33.97 


73 


2568 


230 


6.99 


30 


8623 


84 


33.29 


74 


2338 


228 


6.63 


31 


8539 


84 


32.62 


75 


2110 


217 


6.29 


32 


8455 


Ml 


31.94 


76 


1893 


208 


5.95 


33 


8371 


84 


31.25 


77 


1685 


197 


5.63 


34 


8287 


84 


30.56 


78 


1488 


187 


5.31 


35 


8203 


85 


29.87 


79 


1301 


174 


5.00 


36 


8118 


85 


29.18 


80 


1127 


165 


4.69 


a7 


8033 


86 


28.48 


81 


962 


153 


4.41 


38 


7947 


87 


27.78 


82 


•809 


138 


4.15 


39 


7860 


88 


27.09 


83 


671 


126 


3.91 


40 


7772 


93 


26.39 


84 


545 


110 


3.70 


41 


7679 


96 


25.70 


85 


435 


93 


3.60 


42 


7583 


99 


25.02 


86 


342 


77 


3.31 


43 


7484 


100 


24.35 


87 


265 


64 


3.14 


44 


7384 


100 


23.67 


88 


201 


51 


2.99 


45 


7284 


101 


22.99 


89 


160 


37 


2.84 


46 


7183 


102 


22.30 


90 


113 


31 


2.60 


47 


7081 


105 


21.62 


91 


82 


24 


2.40 


48 


6976 


107 


20.96 


92 


58 


18 


2.80 


49 


6869 


111 


20.25 


93 


40 


14 


1.95 


60 


6758 


117 


19.58 


94 


26 


10 


1.73 


51 


6641 


123 


18.91 


95 


16 


7 


1.50 


52 


6518 


126 


18.26 


96 


9 


6 


1.27 


53 


6392 


130 


17.61 


97 


4 


2 


1.25 



This table gives at the age of eleven, that is, afler one year, 9935 
lives surviving, 65 out of this society of 10000 having died during 



iMB IMBRAlfOB. 

iSkmjmt. I<gtitb» iHw pw B i<h«(Hiw heiw^f 6«gh oag^theaii i t ^ 
of UMW), «f the age of ten, wlio shall 4ie within tiie year, ehiA 
xeoeiye 100 dollars out of a fond to be raised by a con ii' i w i iioi i from 
the whs^ teOOO. This Amd moat be 6500 dolliHrB, and the assess- 
ment or premium for each to p»jr will be 05 eeiita. Jjooldng to 
the age of twenty ia the above table, we find die nuiober of 
surviving Mvea to be 9388, of whom, aecording to the chs^noc or 
probability preaented by this table, the number of deaths or daore- 
ment during a year wiU be 71, leaving 0317 . aorvivoiB at the age 
of tweaty-ene. The number of dealha «r deeiemnnt dufing a year 
is, aa we see, greater than at the age of ten to eleven ; and this 
greater number is out of a less number of lives ; the ratio at ten to 
eleven beii^ TtA/W> '"^ thiatat twenty to twenty-one b«ng ^Hj' 
Therefeie, the iund reqinsite for the payment of 100 dollars to the 
heirs of «aeh member of the society who shall die during a year at 
this age, is 7100 dollars ; whi^ assessed upon 9388 members of the 
society at the beginning of thenr twenty'^rst year, gives a premium 
of 75|4U cents to be paid by each. 

So if the society is for more th^n one year, — either lor a term of 
yean or for life, — it is to be asceitained what num mi;ist be paid out 
each year, which is readily asceitained by the above table, au^ & 
sufficient assessment, payable aifnually, or at other fixed periods, or 
all at once, or payable in less or diminishing amounts, or greater or 
increasing amounts, at the beginning of each successive year or other 
period, must be made upon the members to meet the payments. 

But when the association is for more than a year, and the fund is 
to be raised by the same assessment or premium paid by a member 
every year as long as he continues to be a member, it is plain th9t & 
part of the payment made the first ye^r, and so on to the expiration 
of about one half of the period of his membership, is paid to meet 
the increasing amounts of the loeses during the latter part of the 
period; the consequence is that the company must accumulate a 
fund to be held over into the subsequent part of the period. 

This brings a new element into the calculation, namely, the inter- 
est to be gained on this accumulated fund, which the company is 
supposed to invest in mortgages, stocks or otherwise, so that it may 
yield an income. Aecordingly, in the computation of the premiuai to 
be p|aid by each member whose* insurance is for more than one year, 
the interest to be derived upon a port of his early payments must be 
taken into the account. If the company is formed for a period of a 
few years only, it may be presumed that the existing rate of interest 
will continue without any material change ; but such compani^ ^^^ 
usually formed for an indefinite pmod, and must be so if they insure 
for the whole life of a member, for the chance is, as we see by the 
table, and know very well otherwise, that some of the members may 
survive to a very old a^ ; and it is absurd for a company, whi(^ is by 
its constitution to subsist but twenty years, to agree to pay a suip on 
the decease of a member who may live ninety or a hundred ; a mem- 
ber ef such a company, who is insured for his whole life, ought to 
get insurance in another that he shall die 3¥ithin twepty yesJCS* '^^ 
probal^ rate of iijiter^^tior a long series of yeais to oome mti9th9 
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assumed in calculating the premium. That assumed by the New 
England Mutual Life Company was four per cent, per annum. 

Other expenses and contingencies besides the payment of losses 
resulting from the ordinary rate of mortality, must be taken into the 
account in calculating the premium, snch as the chance of a greater 
mortality than that assumed, incidential expenses, loss on investments, 
which may take place notwithstanding^ the utmost prudence. To pro- 
vide against those contingencies and expenses, that company added 
twenty per cent, to the rate of premium requisite for merely meeting 
the losses at the assumed rate of mortality ; and the calculation thus 
made results in the following rates of annusd premiums to be paid for 
insurance on the lives of persons of different ages, from ten to sixty 
In determining the fate for a mutual company, the premium should 
be ptH at a point which will be certainly high enough ; and if it 
should prove higher than is necessary, the excess is distributed back, 
whereas if it be too low, the company will sooner or later become 
insolvent. 

TABLE OP PREMIUMS. 

Annual payment for each hundred dollars insured. 



Aye. 

10 


F6r Life. 


For seven 
yeafs. 


Per one 
year. 


Age. 


For Life. 


For BCTen 
yean. 


For one 
year. 


1.34 


0.73 


0.78 


36 


2.74 


1.38 


1.26 


11 


1.37 


0.72 


0.74 


37 


2.84 


1.43 


1.30 


12 


1.41 


0.74 


0.70 


38 


2.93 


1.48 


1.32 


13 


1.44 


0.76 


0.67 


39 


3.04 


1.63 


1.35 


U 


1.48 


0.80 


0,67 


40 


3.16 


).58 


1.44 


15 


1.53 


0.84 


0.72 


41 


3.27 


1.63 


1.51 


16 


1.56 


0.87 


0.78 


42 


3.39 


1.68 


1.57 


17 


1.61 


0.90 


0.82 


43 


3.52 


1.73 


1.61 


18 


1.65 


0.92 


0.85 


44 


3.65 


1.79 


1.63 


19 


1.70 


0.95 


0.88 


45 


3.81 


1.87 


1.67 


20 


1.74 


0.98 


.0.91 


46 


3.96 


1.96 


1,71 


21 


1.78 


1.00 


0.93 


47 


4.13 


2.07 


1.78 


22 


1.83 


1.02 


0.95 


48 


4.31 


2.18 


1.85 


23 


1.88 


1.05 


0.99 


49 


4.50 


2.30 


1.94 


24 


1.94 


1.08 


1.01 


50 


4.71 


2.44 


2.08 


25 


1.98 


l.U 


1.03 


51 


4.92 


2.58 


2.23 


26 


2.03 


1.13 


1.05 


52 


5.15 


2.74 


2.32 


27 


2.09 


1.15 


1.07 


53 


5.39 


2.94 


2.45 


28 


2.15 


1.17 


1.10 


54 


5.66 


3.17 


2.57 


29 


2.21 


1.20 


1.16 


55 


5.94 


3.43 


2.71 


30 


2.28 


1.21 


1.17 


56 


6.24 


3.7S? 


2.91 


31 


2.34 


1.23 


1.19 


57 


6.57 


4.02 


3.13 


32 


2.42 


1.25 


1.20 


58 


6.92 


4.34 


3.42 


33 


2.49 


1.28 


1.21 


59 


7.28 


4.67 


3.76 


34 


2.57 


1.30 


1.22 


60 


7.65 


5.01 


4.17 


35 


2.66 


1.34 


1.25 











It is apparent that if the- business of a mutual company is pm* 
dently managed, there is a probability amounting to almost a oei^ 
tainty of a handMme return to the members on the premijinis paid 
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Jin Vf tbem Mnnrding to tli^ above t8Lbl9, die, instead of it, » aoosiider- 
^le addition to the amount insured, :witaaat tho payxnont of im^^ 
Additional annwd premium. . 
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PERMUTATIONSL 

jLrt. 198. PSRMUT4.TIQKS are the changes whioli Jiie laa^ 
in arranging any given number of thinge in evevy poeeible order 
or relative position. 

Illustration . One thing, asin, ad«Qit6 of but one poakion. Two 
things, as « and 6,iadmit of two positions or ohang^es in theofder 
of arranging them, 'Vts.,^ andi« ; and this number of ehanges is 
eKpsessed by 1 X id««3. Three things, as a, b, and c, admit «f six 
changes in the order of arranging them, viz., abc, ctcb, bac, btMj.oab^ 
cba; and this number of permutations, or changes, is expressed by 
1 X 2f X 3 :^ 6. In the ssvae manu^. vfe tnay.show lixat i^ur things, 
as a, bj c, and d, will admit of 24 changes ; because every three of 
them will admit of 6 changes, and taking the fourth with the other 
three, there will be 4 times 6 or 24 changes ; and soon, eui injinitumj 
according to the same law. Hence, to find the number of permu^- 
tions, or changes, that can be made in the arrangement of any .giv- 
en number of different.things, we have the following 

RuiiB. Fmd the product of the natural series of ntimbav^ from one 
up to the givett number of Ihmgs ; this product wHl be the number of 
permutations^ or changes^ required. 

1. Christ's Church, in Boston, has 8 bells; what number of, 
changes may be rung on them 1 Ans. 40320 c^banges* 

2. la how many di^rent relative .potions m^ a &mily of :10 
persons be seated at dinner ? Ajis. ^628800 di£&rent positions. 

3. What number of difiereut arraugemepts can there be made. in 
seating a class of 24 scholars ? 



When several of the individual things are alike f it is evident that the 
number of changes that can be made upon the whole number of things is 
not so great, as when all the things are Afferent. 

IllustratIoh. Wb have shown that the letters abc admit of six 
chsw^es or variations ; but if two of ^ letters be alike, as aab,l^Q 
six variations are reduced to three, viz,, aab, aba, baa, which may be 

ex^wssed by i^f~ = 3. 

We have also ^own thait the ktters abed admit of 24 variations ; 
but, if we have aabb, the 24 variations are reduced to six, viz., aalfbf 
abab^ abba, bbaa,b(Aa, baab; and this number of variations may be 

aj^reesed ^ ' ^xi^2* '°*^- ^Seoce, we have the ioUowing rale 
-fbriifldinp the mioeifoer of olianges that c|.n be made ki the^ryangeaadent 
Df ^iPfigsven ntrmiber of things j w4ken-S9rev«}>oftliefii bm alilw. 



Rule. JPtW the number of changes thai could be made in the ar^ 
rangement of the wh^Ummwer 9ftnkig$^ as jf they were all different 
things. 

"Am find' the number of changes that csmld be made in the arrange- 
meni of the several things sf each kind, as if tfiey were different things. 

Las^y, divide the nmnber of changes that could be made in the ar- 
rangement of the wliole nwrriber of things, by the joint product of the 
nw^ker o/* changes thai could be made in the arrangement of the several 
things of each kind ; the quotient wUl be the number of changes required. 

1> Bsrtr many difibrent numbera <»ut be formed of the fbllewing 
figures, 1^83334444? Ans. 19660. 

9. How many variixtions may take plaee in the saeceesion' of the 
fbliowing^musknil i\oXm,fa^fa,fa, sol, sol, la, mi, fat 

Abb. 3360 Tariations. 

3i Wluit number of chaogw can be* made ia the anangBment of 
the lettera in the word Cincinnati t 



WSen the given number of things are all Afferent, and it is required 
to find the' number of permvtations, or changes, that can be made in 
om ungin g'them, by taking any given number of them at a time. 

Illustration. We will take the four letters abed, and find the 
number of changes that can be made in arranging them, by taking 
two of them at a time. We will write the letter a at the left of each 
of the other letters, and the changes wiil be three, tiz., ab, ac, ad; we 
will de the same with each of the other letters, thus, ba, be, bd; ca, 
db^ ed; dm, db, dc. !Cfow, we have all the changes thai can be made 
in^ arm^illg the four letters^ taking two of them at a time, and tkey 
are4X3sl2. 

We wiU iAaa find the number ai ohaotfee thai ean be madid\in 
arranging the four letters, by taking three of them aia time. Writing 
a at the left,, thus, abc, aba; adb, acd^ adbf adc; we have 3 X ^ =^ 6 
yariations or changes. Npw, since each of the other letters is to be 
written at the left in the same manner, we shall have four such 
classes of variations or changes, and the whole number will be 
4 X ? X SI ^^ ^ yariations or changes. From the above illustration , 
we deduce this ' * 

RutiE. Tidte a series of numbers, beginning with the number of 
things given, and decreasing by 1 until the manber of terms is equal 
to thewumbet of things to be taken at atime;find the product of all the 
terma^of ^d^serk^; Siis product wiS be thi number (^changes required. 

1. What number of changes can be made in arranging the letters 
a e i u y,hy taking three of them at a time ? Ans. 120 changes. 

2. How many diBerent numbers can be expressed with the nine 
digits, by using four of them at a time ? 

Ans. 3024 difierent numbers. 

3. How many difierent numbers can you express with the nine 
digits and a cipher, by using five of them at a time? 



SSe OOMBINATIONa 



COMBINATIOI^S. 

Combination, in arithmetic, is the fonning of any given number 
of different things into several groups, each group difiering from all 
the others in respect to some of the several things of which it is 
composed. 

Illustration. When the whole of any given number of things 
is taken at a time, it can form but one combination ; but any given 
number of things may be parcelled out into groups or comlnnations, 
by taking two, three, four, or any number of them, at a time. Two 
letters, a and b, admit of but one combination, but if we add a third 
letter, c, we can form three combinations, by taking only two of them 
at a time, thus ab, ac^ be ; and this number of combinations may be 

expressed thus, f^f «= 3. If we add a fourth letter, </, we can form 

SIX combinations, by taking only two of them at a time ; thus, 09, oi?, 
hc^ ad, bd, cd; and wis number of combinations may be expressed 

From the above illustration, we derive the following rule for find- 
ing the number of combinations that can be made out of any g^vep 
number of different things, by taking any given number of them at a 
time. 

Rule. Take a series of number s, the first term of which is equal to 
the number of things out of which the combinations are to be made, and 
decreasing by 1, until the number of terms is equal to the number of 
things to be taken at a timie, and find the product of all the terms. 

Then take the natural series, 1,2,3, <!frc., up to the given number of 
things to be taken at a time, and find the product of aU the terms of 
this series. 

Divide the former product by the latter; the quotient will be the numr 
ber of combinations required. 

1 . How many different numbers of 4 figures each may be expressed 
by the figures from 1 to 8, inclusive ; no two of the numbers naving 
all their figures alike 1 Ans. 70 different numbers. 

2. What is the number of combinations which can be formed out 
•of 10 individual things, taking 5 of them at a time ? Ans. 252. 

3. What number of combinations can be formed out of 100 indi- 
vidual things, by taking 10 of them at a time? 

4. A drover purchased a dozen sheep, of a farmer, which were to 
be selected out of a flock of three dozen ; while the drover was select- 
ing them, the farmer told him that he might have the whole flock, * 
if he would give hiip a cent for every different dozen that could be 
selected from it ; to which he readily agreed. What number 01 
dollars did the whole flock come to, at that rate? 
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afiOKCTRICAl. DEFINITIONS. 

Ajrt* 180* 1. A ponvr is position only, and mathematicalljr 
considered, has no dimensions. 

S. A iiOfB is extearioK in teBftk mkf, PoitflS are the extiemities 
of Mom. 

3. A STRAIGHT Lnn f» fhe shortest distance 
between twopoints, or it is extension in one direc- 
tion only. Tne line A B in the margin is a straight 
line. 

4. A ctTRYB LiNB is oxtension which is continu 
ally ehaogiAg itsdixastion. The line C D is a qurve 
line* 

6. PieKSLiAL lumi are straigbt lines whieh are 
equally distsat id eimty pasit aid if extended ever 
so far, would nevei ■act, Hi* line* A B aad C 
D are parallel lines. . 

0, Horizontal lines are those which axe pazaUel to the plane of 
the horizon, (Ustoihe spixit-IereL 

7. Inclinbo or obuqitb um la are strai|Ai lines 

^"^ "^»-F which coDtiDuaily api^roach each other, aad If anf- 

y_ — n ficiently extended, weald meet at aomo point. The 

lines £ F and G H are inclined lines. 

8. YsRTiCAL LINES are those which are perpendicular to the plane 
of the horizoQ. 

9; A nsnavmacfAAm ukk* is s line whifeh meets 
another line so as to make the angle on each side a 
right-angle. The line A B is a perpendfettlair Une, 
and meets the line C D at right angles. Lines are 
the boundaries of surfaces. 

• 

10. An angle is the opening between two in- 
oiinsd lines which meet in a» point ; the point of 
meeting is called^ the veriea of the aagiov The 
opening between the two fines A B and A C is 
called an angle, and the angular point at A is called 
the vertex. The magnitude or size of an angle 
depends on: the widdk oi the opining, and not on Uie 
length of the lines. Av nglo it usually disDoted 
by tfafos lettecA. 

11. A RIGHT ANGLE is su angle that contuns 90 
degrees, and its measiife is the fourth part of the 
cirenmferenee o# a eivri<e» ABC and C B D are 
right angleth 



At 
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lit. Air OBLIQUE ANdLB is sif angle ihaC cootaias eithiB 
less than 90 degrees. 

20* 
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OBOMETRUUL DBKiNITIONa 
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13. An obtuse anolk is gteaXer than a riffht 
angle, and oontaina more than 90 de^freea. F GrH 

is an obtuse angle. 




14. An acutk anolk ia leea than a right angle, 
and contains less than 90 degrees. K L M is an 
acate angle. 



15. A SURFACE is the exterior or outside of anything that has 
length and breadth, or it is extension in two directions. 

10. A PLANE SURFACE is One that la perfectly flat 
or level. A plane surface which has definite hoan- 
daries is catied a geometrical figure. Lines aie 
the boandaries of sur&cea. The figoie A B C D 
is a plane snrfaee. 




B 




17. A TRIANGLE is a plane surface bounded by 
three straight lines. The figure A B C is a triangle. 
Its base is the line A C. Its altitude or height is 
the dotted line B D, drawn from the vertex at B 
perpendicularly to the base. 




18. An equilateral triangle is a plane sur- 
fiioe bounded by three straight lines of equal length. 
The triangle C D £ ia an equilateral triangle. 




19. An laoscELES triangle is a plane surface 
bounded by three straight lines, ttoo of which are of 
equal length. The triangle II E F is an isosceles 
triangle. 




20. A SCALENE triangle is a plane surface 
bounded by three straight lines of unequal length. 
The triangle £ F G ia a acidene triangle. 




31. A right-angled triangle is a plane sur- 
face bounded by three straight lines, the perpendicu- 
lar making an angle with the base of 00 degrees. 
A B C is a rightrangled triangle, the perpendicalar 
or line A B makmg an angle of 90 degrees with 
the base B C. 



OBOHBTBICAL DEFTNTnONSL 236 

33. TDBTeTTrigbt'^Dgled triangle, the 
square described on the tiTpothenuse or 
side opposite the right angle, is equal to 
the sum of the squares described upud 
the base and perpendicular. If A B C 
be a righi^ngled triangle, and right- 
angled at B, then will the square D, 
described on the bvpothenuse A C, be 
equal to the sum of the equares E and F, 
described on the base B C and per- 
pendiculat A B. By counting the small 
squares, we find the number of small 
squares in the square D to be equal 
to the number of small squares in the 
squares £ and F. 

33. A QUiDBiLJkTBBAL II a figure bounded by four straight lines, 
having tbtu aides and four angles. A nixaosiL is a line joining 
any two opposite angles of a qiwdrilateral. 

31. A pAEtLLjOiOGniLU is a quadrilateral which has its oppodle 
sides equal snd parallel. It takes the following particular names, 
Tiz. : J^dangle, Square, Rhombus, and Rhomboid. 




having Its opposite sides equal and parallel, ihe 
plane sur&oe bounded bj the lines E F, F H, H G, 
and G E, is a lecUngle. 

^. A SQUARE is an equilateral rectangle, having 
its length and breadth equal, and all its angles right 
andes. The plane suiface bounded bj the line* 
A B, B D, D C, and C A, ia a square. The line 
A D is a diagonal. 

37. A RHOMBOID is an oblique-angled parallelo- 
gram, having its opposite sides equal and parallel, 
and its opposite angles equal. The plane surface 
bounded bjtheUnes B C, C E, E D, and D B, is a 
rhomboid. 



n equilateral rhomboid ; hav- 
ing all its sides equal, its opposite sides parallel, 
and its opposite angles equal. The plane aor&ce 
bounded by the lines F G, G I, I H, and H F, is a 
rhombus. 



a quadrilateral, which has 
only one pair of ita opposite rides paiallel. The 

tlane surface bounded b;^ the Ibes K L, L N i N 
[, and M K, is a trapennd. 
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SO. A TRA^szHTM 18 a quadrilateral whose op- 
posite sides are not parallel. Tbe plane sarfiioe 
bounded by l&e lines M N, N F, P O, and O M^is 
c^^^^~^ F a tn^[>ezium. 

31. Plans figures, bounded by nu»re than four straigrht lines, are, 
in general, called Polygons; and they have other parCicalar names, 
aecordiog to the number of thair ^es; 

39. A PBNTAOON is a polygon of Ave sides ; a JE^Baeagen.^ of six 
sides ; a Heptagon^ seven ; an Octagon, eight ; a Nonagon, nine ; 
a Dec&gon, tern ; an Undecagon, eleven ; a Dodecagon^ twelve sides. 



33. A atoiTLAR FOLTOON has aH its sides and 
angles e<{Bri. If they are not equal, the i>olygon is 
irregular. The plane figure A B C D E is a ngu- 
lar pentagon. 



34. The perimeter of a figure, is the sum of all its sides. 

3&. A cneeui is a platfe surfiiccr hoimdiBd by a 
curve tine, called the einsumferenee ; evt«y part of 
which Is equally distant from a point within the 
figure, called the cen^ie of the circle. The figure 
C D E is a oix^le. 

30. The radius of a circle is a straight fine extending from the 
centre of the circle to the circumference. The Une F D is the 
radius, and the extremity of the Une at F is the centre of the eirele. 

. 37. Thk niAMRtiTR of a cirde is a straight Hne passing through 
its centre, and esrtsnding each way to the ciicumferencel The Uae 
C £ is the diameter of the eirele ODE. 

38. A TANGENT is a straight line which touches the circumference 
only in one point, called the point of contact. The line G H is a 
tangent. 

39. An arc of a eansle is any part of t6e circum- 
ference. The part of the eocumfbrence A B is an 
arc. 

40. A chord is a straight line joining the es- 
toemities of an are. Theline A B is a chord. 

41. A SEGMENT is any part of a circle bounded by an ^ and its 
chord. The part of the eirele. bounded by the arc A ^and its 
chord is a segment. 

42. A SECTOR is any part of a circle which is bounded by an arc 
aad two radii, drawn to its extremities^ That part of the circle 
whkh is bounded by the arc C E, and the two radii C P and DE, 
M: a seetor. 
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43. A QUADRAKT is a quarter of a circle, having a 
quarter of the circumference for its aro, and its two 
radii perpendicular to each other. The quarter 
cirdee FIG and G I H are quadrants. 

44. A SEMICIRCLE is half of a circle, having half 
the circumference for its arc, and the diameter for 

^ its chprd. The half circle F G H is a semicircle. 

45. The circun^erence of every circle is supposed to be divided 
into 360 equal parts, called degrees ; and each degree into 60 equal 
parts, called minutes ; and each minute into 60 equal parts, called 
seconds. Hence, a semicircle measures 180 degrees, and a quadraot 
90 degrees. 

46. The measure of an angle is an arc of a circle contained 
between the two lines which form the angle ; the angular point being 
at the centre of the circle ; and its measure is estimated by the num- 
ber of degrees in that arc. 

47. An ellipsis is an oval figure bounded by a 
curve line, which returns into itself like the circum- 
ference of a circle, having two diameters of difierent 
length ; the longer, A B, is called the transverse, 
and the shorter, C D, the conjugate diameter. 

48. A right-lined figure is inscribed in a circle, 
or the circle circumscribes it, when all the angular 
points of the figure are in tbe circumference of the 
circle. The square A B C D is inscribed in the 
circle, and the circle circumscribes the square. 

49. A right-lined figure circumscribes a circle, or 
the circle is inscribed in it, when all the sides of the 
figure touch the circumference of the circle. The 
square £ F G H circumscribes tbe circle, and the 
circle is inscribed in the square. 

Ajrt* lOO* 1. A soLin is extension in three 
directions, length, breadth, and thickness. Sur- 
faces are the boundaries of solids. The figure A is 
the representation of a cube. Arithmetically, a 
Une is expressed by a single number ; a surface by 
the product of two factors ; and a soUd by the pro- 
duct of three factors. Length and breadth are the 
factors of a surface ; and length, breadth and thick- 
ness are the factors of a solid. 

2. A PRISM is a solid whose 
sides are parallelograms, and 
whose ends are equal and par- 
allel plane figures. A' prism 
is called AcuSe when its sides 
and ends are equal and parallel 
squares ; it is called a triangular prism when its ends are equal 
and parallel triangles ; the figure of the ends giving name to the 
prism. The figure B is Uie representation of a triangular prism. 










3. AcTLiNDESNanand 

nlut, uniform in diuMtcr, 

i wdoae ends are e^od and 

I uTaikl'chrclea. Tbs%un 

■ b is Uie repTBBentOtion of k 

cjliaden. 

4. A PYHAifiDiB ffsoHd^ ha^gs 
fduwNCttllnear fieit¥e fbr ilBbwe,itt 
■idea being eqii^ ttrfangliM' whoae 
tertisea rasM in a- n^st u the Kw, 
called the vertex of the pjmunid. Tm 



5. Acott*iaaMdid,«iu6h ki>t 
circle for iu beae, mnd tapen uoi- 
formljF to a point at the teji. "nis 
fiffute D Ja tlie j " ■'-■■ -■^***''™ ^^ ■ 



6. A 

sons IB tte put which iLMJm tfter 
the top bw been out off Itf a """"^ 
parallel nith its bsae. The GgareE 
repieseats the Ihiatam ot a pymoia, 
and the figure F, the fiuatum of a 



7. A8MniB,«r(^AM.isairiid,bBanded 
by a oODvex Bin&ev, et ery point of which is 
aqnlly diMant fiom a point willia, called the 
rattrr. The aphera may IM coneeiTed to be 
fbnned by the randatien sf a semicircle tboal 
ita diametsr. The fiforeA C B repreaento 



9. The axis or diameter of a sphere ia a Mraig-ht line paanig 
ftmngh ha centre, and termiaatbg at the aurlikce. 

10. The Adghl oi altitude of a ta^i w a line dwm &oin il> 
■TSTtez, or top, paipeodicular to ita bsae. 



: T . MrJ u, 
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OCE^fiSUKiLTIiON OIF iSUiRFACXS* 

MjBtm X9%* Tq)c ifurea or surface of a figure is the nxasbss 4f 
square inches, feet, yards, &c., which it contains. 

A square constructed upon a straight line, of which the length is 
an'ini^h, is eaIle<l«iMrttaf« in€ft; «uid^h6«a«ie Is to be underatbod-of 
a square foot, &c. T-hisis ealkd 'the meamirmg unk, and the mm 
of any figure is the number of times it contains the measiurii^ unit. 

Art* 193. ToVlUD-'HfiE MM^K>P A TRIANOLE. 




^Rntc. ^Mtif^ 'the base hy the MUHtide or ferjtet^dieular height ; 
dhide the pradwsth/ 8 ; the querent vnU he the 0rea, Off mtUt^^ 
the base by half the cititud^; the prwhtct wiU be the ares, 

I. What is the i»rea of the triangle A B C, snp- 

Soeing the base A B to be ^4 teet, and the perpen- 
icnlarBD, 18 feet? 

Ans. 316 square feet. 

2. What is the area of a triangular piece of land, the haae of 
which is 30 rods, and its altitude 20 rods ? 

Aos. 300 square rods, or 1 a. 3 r. 30 rods. 

3. What number of feet of boards will be required to cover the 
gable end of a bam, 36 feet in width, the perpendicular height of the 
roof 'being 13 feet t Ans. 316 square feet. 

Airt* 193. To FIND THE .JJlltA OF JL -RECTANGLE, OR JUQHT- 

ANOdED PARALLSA.OGRAM. 

Rule. Mukiph/ the base or longer side by the altitude or nherter 
side ; the frodnctieiU be the area. 

i. Whttt isithe «Ma<of the reetwgle E F, G B, 
supposing the base or longer side, G H, to.be; 36 
feet^ and the altitude, E G, 24 feet? 
H Ans. 864 square feot. 

3. What number of feet of boavds would be required for the upper 
floor of a rectangular school-room, JQ feet in length, and 42 feet in 
width? Ans. 3024 square feet. 

B. What number of acres ore there in a rectangular lot of land, 
each of the longer sides mea&uri]^ 275 rods, and each of the shorter 
sides,. 325 rods? 

Mttftm 194L To FIND XiiE AREA OF A SQUARE, OR EQUILATERAL 

BECT ANGLE. 

RuLV. Muftiply (he base by the e^itude-; or mtdHply tks hngth^ 
its side by itself; the product will be the area. 






240 MENSURATION OF S0BFACS& 

B 

1. What is the area of the square A B, C D, 
sapposing the length of its side to be 36 feet^ 

Ans. 1396 square feet. 

D 

2. What number of acres are there in a squaie township of 
land, each of its sides being 1920 rods in length? 

Art* 19S* To FIND THE AREA OF A RHOMBOID, OR OBLIQUB- 

ANGLED PARALLELOGRAM. 

Rule. Multiply the base by the aUituds; or muUiply one ef the 
hnger sides by the perpendicttlar let fall from its opposite angle upon 
the base ; the product toill be the area. . 

1. What is tl^ area of the rhomboid B C, D E, 
supposing the base, D E, to be 60 feet, and the per- 
pendicular let fall from the angle B upon the base 
D E, 40 feet? Ans. 2400 square feet. 

" E 

2. What is* the area of a lot of land in the form of a rhomboid, its 
base being 72 feet and its altitude 24 feet? 

Ajrt» 190* To FIND THE AREA OF A RHOMBUS, OR EQUILATERAI' 

RHOMBOID. 

Rule. Multiply the base by the altitude ; the product unll be the area. 

F G 1. What IS the area of the rhombus F G, H I| 

supposing the base H I to be 75 feet, and its alti- 
tude, or length of a perpendicular let fall from the 
angle F upon the base H I, to be 68 feet? 
H I Ans. 6100 square feet. 

2. What is the area of a rhombus, its base beiag 25.5 feet, and its 
altitude 20.75 feet? 

AjPtm 107« To FIND THE AREA OF A TRAPEZOID. 

Rule. Multiply one half of the sum of the two paraM sides by the 
altitude ; the product will be the area. 

1. What is the area of the trapezoid K L, M N, 
supposing the base M N to be 50 feet, its paraDeJ 
side K L 44 feet, and its altitude 30 feet? 

Ans. 1410 square feet. 

2. What number of square yards of carpeting will be required to 
cover a floor in the form of a trapezoid, its base or longest side being 
1$ feet, its parallel side 16 feet, and its altitude or widUi 15 feet? 





ICENSURATION 01^ SURFACES. 
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Art* 108* To FIND THS AI^SA. OF ▲ TEAPSZIUM. 

RvtE. Divide the trapezhun tnlo two triangles by a diag&nal Une ; 
find the area of each af them iriangks; the sum of their areas wiU be 
the area <^ the tirapexiiwn. . . 

1. What is the area of the trapezium M N, O P, 
supposing a diagonal line drawn from M to P, to 'be 
40 feet, uie altitude of the triangle M N P, 24 feet, 
and the altitude <^ the triande M O P, SO feet ? 

Ans. 1080 square feet. . 

The area of any right-Imed figure having more than four unequal 
sides may be fauna by dividing it into triangles by diagonal Unes, and 
^len finainf the area of eat^ ; the sum of theie areas mil be the area 
of the whok figure. 

Art* 190* To FIND THS AREA OF A liE&ULAR POLYGON. 

Rule. Multiply the perimeter of the polygon by half the perperi' 
dkcular let fall from the centre upon one qf its sides ; the product will 
be the area. 



1. What is the areaof the pentagon A B O D E,. 
supposing each aide to be 50 feei, and the perpeadieu- 
bur let fall from the centre to one of its sides 34.41 
feet ? Ans. 4301 .25 square feet. 



2. What is the area of a regular hexagon whose side is 29.29 
feet, and perpendicular horn the centre 25.28 feet? 

Art* 900. The folkrwing table i^ows the areas of the ten 
regular polygons when the side of each is equal to 1 ; it also, shows 
the lengUi of the perpendiculars or radii of the inscribed circles. 




Number of 
■ides. 


NHioe* of Pol]rfoi». 


Ar*M or MuUipliei*. 


Perpendiculan or 
Radii or inacribed eirclef . 


3 

4 
5 
6 
7 
8 
9 

la 
11 

19 


Triangle, 

Square, 

Pentagon, 

Hexagon, 

Heptagon, 

Octagon, 

Nonagon, 

J)ecagon, 

Undecagon, 

Poteagon, 


0.4330127 
* 1.0000000 
1.7204774 
2.5980762 
3.6339124 
4-8284272 
6.1818242 
7.6842086 
9.3656411 
11.1961524 


0.2886751 

0.5000000 

0.6881910 

0.8660254 

1.0382607 

1.2071068 

1.3737387 

1.5388418 : 

1.7028439 

1.8660954 



Shioe the areas of similar figures are to eaeh other as the squares 
of their corresponding dimensions, ws hate the f^i^wing nue for* 
fin^mg the ana of any regular polygon. 

21 



9tK WB^eptMSiVf qg ma(F4iff», 

Rvu. Find the sauare of the jwfe of the gioev%voiyigi»i then wd' 
Hply the area in theMh offvUie UNe feUyjpm'ijf %he ^amemwnher of 

3. WktX 18 the area of « Tegtilsr fae^Fsgon <wliooe side is lH feetl 
IS X i3» 144, and 3.5960769 X 144»>374.1«97aB«qaaz«ftet,th6 

4. Whaitiptt^areaefahapii^rw wiiofliiaidew 10 yaad*! 
4^. Whai is the aiefv (^ an oetagqii ifboaa^ side ]« ^ rodit 
6. Wbai is tfa9 aioea^ci^a dodeoagpn whqae iid« i» 30 feet I 

iljrt* 90) • To FIND THS CIRCUMTB^parCE OF A CIRCLB WSDI 

THS DIAMSTSR IS OIVEH. 



nviM. 3Mtiphthe4imiatri99MU^f4ke9rwlmcimBkeik9»r^ 

CWHytTtnce, 

1. Sapqpoa^ tH^. diameter of the eirclis C P E to 
* be 13 feet; what is the oiicnmferenoeS 

13 X 3.1416 a> 37.6993 feet, the ciroamCeie^ce. 

H 

9. Whjit Is the ciioaiiiference of a circle whose diamet» is 30 
feett Ads. 63.938 feet 

9. ^IM^^ fii wft eiiOHiisibi'eoee of* S' tdfiii0f'%hbse dBlMM^er ia 3v 




4, Wkaft Is the'dseuiifidvence of the earth; Ihs mea^ diameter 
being about 7913 milea % 

A¥t«JM9* *Ib rpTD Tin i)iamctcr or a circlc WHior thi 

CIRCT7HPERKNCE IS OmN. 

ftvu. iDiettii Iftaeirwia^erauy %.3.UI6 ; the quaiknl untt Im the 



1. Suppose the eireumferenoe of a citcle to be 37.6903 fbet, '^^ 
is tiie diamelert 37.6993 -s- 3. U16«» 13 feet, the diameter. 

3. The eircumfegiBnce of a cixeokr pond ia 63.633 rods ; what la 
the dimEoeftevf 

AX% 9MML To FIN» THS ARJBA OF A CIROI*X WHSW THE fiUKS- 

tir and wslXs^^^maxRot are ofTvi, . 

RuLV. UuUifly half the circumference by haff j^ dtameter; the 
produU mil J^ the area. 

1. Wliat is the area of a eiicle whose einmrniHteMoe is 374993 
feet, aoid ^unnster 13 feet? 

37.6993-^ 3 » 18.8496, and 13-s-3s.6; Umi K.8496X0^ 
113.0976 square feet, the area. 

ft. Wh«^ is tlie ma of » eimte yoad, 11*^ 



JkVt* 9M« To ran) Y±e juttA ot a cntcLtt wbckt tu ot ikB- 

TER ONLY IS OITIN. 

Rttls. Knif f^ 59i<are of the diametmr^ and muMply U hy th$ 
derifru^ .7B5i;theprodteamSbeihearea. 

1. Suppose iKe enele inaedML in the tduttte £ F, 
r G H, to be 100 inches in diitteter, what is the 
area? 

100 X 100 » 10000, the number of square inches 

^^^^ in the square which circumscribes the circle, and 

o^-^^'B^^H iOOOO X .7854 Bs 7854 square inches, the area of 

the circle. 

2. There is a eiioular grass pkt 60 feet in diametet ; what m the 
area? 

jLrt* 908* To FIND TBB AREA OP A CIKCLS WHEN THE OIECUIT- 

i r » / FBRENCS ONLY IS OIVEN. 

Rule. Dhfide the wqvtate of half the dreumfermee hy S.1410 ; lAs 
quotiati vnH be the ared, 

1. The circumference of a circle is 37.6902 rods; what is ths 
t 



k. JL 



37.<mS 4- 2:^ 18.8499 X 18.8406 » 355.90749016, aoA t»^ 
.30742016-4-3.1416 a 113.0976 square feet, the area. 

2. How many square rods are Uiere in a bowling green, whose 
encnmference is 18i3.496 rods I 

Art* 90S. To FIND THE SIDE OF A SQUARE EQUAL IN AREA TO 
A CIRCLE WHOSE DIAMETER OR CIRCUMFERENCE IS OITKN. 

Rule. Multiply the diameter by .8862 ; the product u»U be 4he side 
of the equtd square. 

Or 9 multiply the drcumference by .2821 ; the product will be the side 
of a square equal in area to the given circle. 

1. The diameter of a oiicle is. 60 feet ; what is the sids of a 
square of equal area^ 

60 X .8862 =B 53. 172 feet, the side of the sqvars. 

3. The circumference of a circle is 188.406 feet; wh«t ia the 
side of a square equal in area? 

188.496 X .2821 s S3. 1744- feet, the side of the required square. 

3. There is a circular graSs plat 90 feet in diameter ; what is the 
side oi a square of equal area? 

4. A man has a eircular meadow, of whieh the ciieumfeienoe is 
282.744 rods ; What must he the iMe of a square of equal aveat 

Art* 907* Hatimo esVBN the diaiotbr or GIRQUamUMICi 

OF A CIRCLE, TO FIND THE SIDR OF THE INSCRIKO SQUAiUi, 

Rule. Multiply the diameter by .7071 ; the product wiU be the sidt 
qfthe inscribed square. 




4M4 MEBNSraATiQir OP 61»FA€«a. 

.. Or, muldpfy the circumference ijf MSI; and the frodSut mUUiie 
tide of the inscHM square, 

1. Suppose the diameter cyf the dzcle at A B C 
D, to be 1$ feet» what is the side of the inscribed 
square? 

IS X .7071 «-8.4669 leet, the side of the inscribed 
aquaie. 

2. The circumference of a circle is 94.348 rods ; what is tiie side 
of the irscribed square t 

Note. The side of the cixoumacribed square is equal to the 
diameter of the circle- 
Art* 9D8« To FIND TBE ARl^ OT AM KU.IPSIS OB OTAL. 

Rule. Multiply the longer diameter hy the shorter^ and their pro- 
duct by .7854 ; thi^ product wiU be the area, 

^ 1. Suppose the longer diameter A B-, of the el- 

lipsii A C B D, to be 12 inches, and the shorter 
diameter C D 9 inches, what is the ai«a? 

12 X 9 = 108 X .7854 » 84.8233 square inches, 
the area. 

2. A lady has an elliptical flower-garden ; its longer diameter is 
60 feet, and iu shorter diameter 40 feet; what is the area? 




PRACTICAIi (iUBSTIOSrS. 

Art* 909* 1. How many square feet in a lot of land 72 feet 6 * 
inches in length and 18 feet 9 inches in breadth? 

2. Bought a house-lot in the form of a trapezoid ; its base or lon^t 
side measures 75 feet, its parallel side 69 feet, its altitude or width 
21 feet 6 inches. What is the number of square feet in the lot? 

3. There is a marble pavement in the form of a regular decagon ; 
the length of each side is 12 feet. What number of square feet does 
it contain ? ^ 

4. There is a circular floor 60 feet in diameter ; how many square 
yards of carpeting will be required to cover the floor? 

5. There is an elliptical flower-gaEdon ; its transverse diameter is 
90 feet, its conjugate diameter 60 feet. What number of square 
yards does it contain ? 

6. What must be the' diameter of a circle that shall oontain 1600 
square feet ? What is the side of its inscribed square ? . 

7. There is an elliptical pavement ; its transverse diameter u ^ 
•feet, its conjugate diameter 18 ieet. What is its superficial oonW^ 
in square yanb? 



i. i/'tAe diameter of any circle 

i^. If the diameter qf any arch 

\ divided ) ^ < 1 . 128379» the quotient ( aqwawi 

3. ythe diameter of any circle 

. ( multiplied > . ( .866024. the product > is the aide of the equi- 
**t divided J "'^ 1.1647, the quotient ) ktetal triangle iuser. 

4. if the diameter of any circle 

1^ 5 mtdtitlied > . i .707106, the product \ is the side of the muM 
"^V^^ded f*^|t.414aiS, the quotient fiiwaribed. 

5. If the square of Ae diameter ^ ati^ drcU 

, 5 multiplied ) , i .785398, the product > . ^t^ 

"*>divid^ PyJ l.d7324i; the quotient J*** "^^ 

^, If the drcumferenoe of any drcle 

7. ff the drcunferenoB of any drck 

^iTaK^^]md\.i .dMO^IIiepmdiiet lielhesMeef^ 

^divided ) ^ ^ 3.644907, the quotient ) equal sqttwew 

B, ff the drtumf&tlhce of any circle 

. { multiplied ) u.. ( .S756646, the product ) is tiie dde of the e^|iii- 
\ divided y^\ 3.6275939, the quotient ) lateral triangfe insor. 

9i ]^th6 ciratf nf Bft ne eofimy drck 

. '5 multiplied iy.-\ .226079^ the product > is the side of the 
^ \ cbidded S^\ 4.44^677, the quotumt (sqwrt inmihed^ 

10. If ^ sqtuire of the lireumfemuso of miy w 

. 5 multiplied i ^^ 5 .079577526, the product ) . .*.« 
^^dirided r^) 12.66638217, the quotient P*** 

11. If the area of any drde - .^.^ 

1^ 5 multiplied ) u* 5 1*^73241, tiie pioduct > is tiie square of 
*^) divided p*| .785398, tiie quotient ( tiie diameter. 

12. y the area of any circle 

. 5 multiplied (|^ ( 12^50636217, the produet > fsthenusteofths 
■• \ divided J "^ ^ .079677525, the quotient J chfCtimference'. 



13. When the diameter of one circle is I, and the diameter oj _ 
is 2. the circttM/erenc$ qf t& first, is wwH to the arm qf tU mfioni, «■ 
S.141592. 

14. ijT the drcanference de 4, <Ae Oamatar and area are aquai^mm 
1.979941. 

21* 




SU6 HENSUBATION OF SOLIDS. 



MENSURATION OF SOLIDS. 

Art. 911. We haTB shown, Azt. 191, that the unit fi 
measure for plane suifaoes is a aqnaxe inch, foot, &c. We nse 
ainular units cf meatfore in finding the azea of cunred surfiioes. 

The unit of measure for soliiu is a cube whose edge is a linear 
•Inoh, loot, &o., — and the content of any solid body is the number 
of times it contains the measuring unit. 

Art* 919* To FIND THE AREA OR SURFACE OF A CUBE. 

Rule. Find the area of one of Us sides, and muUiply tkU araa ^y 
6 ; the product wiU be the area, or whole surface. 

1. Suppose each side of the cube A to be 90 
inches, what is tibe area or whole snrftoe I 

20 X SOs 400 X 6«d400 square inches, or 16| 
square feet. 

d. There is a eubio block of granite, each side of which is 6 leet ; 
what is its area, or whole surface ? 

Art* 913* To FIND THE SOiLIDITT OF A CUBE. 

Rule. Find the continued ftroduct of its length, breadth, and depth ; 
this product foiU be its solid content, 

1. Suf^Kise each side of the cube A to be 90 inches, what is its 
solid content! 

^ X 90 X 20 s 8000 cubic mches, or 4^ cubic feet. 

9. What number of cubic feet are there in a block of gxmnite 
whose side is 6 feet? 

Art* 914* To FIND THE SURFACE OF A PRISM, OR PARALL^LO- 

PIPEDON. 

Rule. MuUipfy the perimeter of the base by the altitude or length, 
and add the area of the two ends to the produd; the srnn will be the 
required surface. 

1. Suppose die triangu- 
lar prism B to be 60 inches 
in length, each side 19 inches, 
and the perpendicular 10.39 
inches ; what is the area or 
surfecel 

19X3»36X00»9160 square inches, the area of the aides; 
and 19 X 5.195s 69.34 X9» 194.68 square inches, the area of 
the ends ; and 9160 -f- 194.68 »S^^.68 square inches, the required 
area or surface. 

9. What is the surfhce of a square prism, whose side is 18 inoheSy 
and kngth 15 feet? 




MENSURATION OF 80LID& 247 

Art. 91ff. To mo THK SOLIPITT W A PUSM, OR PABAI.ULA- 

PIPEDON. 

Rule. Find the area of the end or base, and multiply this area bp 
the length or perpendicular height; the product will be the soUd con- 
tent. 

1. Suppose the triangular prism B to be 60 inches in length, 
each side 12 inches, and the perpendicular 10.39 inches, what is its 
solidity? 

12 X 5.195 » 62.34 X 60 » 3740.40 cubic inches, the required 
solidity. 

2. What is the number of cubic feet in a log of mahogany, 12 feet 
in lengthy and 2 feet square at each end ? . 

JiLrt* 31 O* To FDO) THE SURFACE OF A CTLINDEB. 

RuLS. Multiply the circun^erence of the end or base by the length 
or height, and add the area of the two ends to the product; their swm 
will be the area or surface, 

B 

1. Suppose the cylin- 
der B to be 12 feet in 
length, and its circumfer- 
ence 6.2832 feet, what is 
its area or surface? 

6.2832 X 12 » 75 3984 square feet, and 3.1416 X 1 =» 3.1416 X 
2 ::» 6.2832 square feetf and 75.3984 -|-6.2832»81.6816 square ^ 
the required area or sunfaoe. 

2. What is the sui&ee of a cylinder whose length is 16 feet, and 
diameter 2.25 feet? , 

Art* 917* To FIND THE SOLIDITY OF A CYLINDER. 

Rule. Find the area of the end or base, and multiply this area by 
the length or perpendicular height ; the product wiU be the solidity, 

1. Suppose the cylinder B to be 12 feet in length, and its cir- 
eumference 6.2832 feet, what is its solidity ? 

3.1416X1»3.1416X 12 = 37.6992 cubic feet, the required 
solidi^. 

2. What is the solid content of a cylinder, the length of which is 
16 feet, and the diameter of the base or end 2.25 feet ? 

Ajrt* 31 8* To FIND THE SURFACE OF A PYRAMID. 

Rule. J%uf, separately, the area of the base, and the areas of the 
triangles wMch constitute its sides; the sum of the area of the base 
and areas of the triangles wUl be the whole area or surface. 




HmnmuTiON of solids. 



tmid C to be 18 feet, each aide of the baae 6 fe 
and the peipendieulw of the baae 6. 190 feet ; what 
is the whole ares or aurfioe of the pyramidi 

6X3.59Bb19.S8S aqnara feet, the area of the 
base -, 6X9='54X3 = 163 square feet, the uea 
of the three aides of the pyiBimd ; and 16.588-f~ 
163 ^ 1T7.68S square feet, the required suiftoe oif 
the pynmid. 



fi. Wksl M the ana or mubee of a square pjianad, th* daitt 

UgU e£ wfaMi is M feet, aad the aide of ita baoe B fast f 

Art. 919< To MND TBI SOUDITT OT A PTKAMID. 

Rdi^. Find the arm of th» baae; rmtl^plvthU ana bv one OAri^ 
Ut tMtad* or parferuliaitar height ; the proiuet mil be %U loSdity. 

1. Suppoto the altitude or perpendiealar hoght of the tnangalar 
pyntmid C to be IS feci, and each side of the base 6 feet, and tha 
gprpendieulai of the base 5.196 feet, what is its solidity! 

6XS.&M-=15.SB8 8qaare feet, area ofthe base; and 16.S88X0 
^77.M eabio feet, the required s^idity. 

3. What is the number of cubic feet in a aqaata pTiamid, the ahf- 
tade of whi<di ia 36 feet, aad the nde of itsbaM ISieet? 

7Lrt> 390. To ratv the BoarAca or a coni. 

Rdu. Multiply the drcumferente of the bate by half the turn of 
Ma Ami height and the raOut of the bate; the pnAtct viB be Aa wkfb 
$mfm». 



1. SapposB the slant height of the cone D to be 
18 feet, and the radius of the base 3 fbet, what ii it> 
whole siufaoe! 

18.84M X 10.6 = 197.U308 sqaarc feet, the jtqaiied 
aatface, 

I. What is the suifeae of a ooae, the dant bei^t 

which ia 36 feet, twl ita diainetat 19 feet! 



mmsirBATiaif op souos. Stt 

JkXt* 931* To FIND THS 80LIDITT OT A CONE. 

Rule. Multiply the area of the base by one third of its aUiiuie W 
perpendicular height; the product will he its solidiiy, 

1. Sappose the altitude or perpendicular height of the cone I) to 
be 18 feet, and the diameter of the base 6 feet ; ^hat is its solidity? 

6 X 6 = 36 X -7854 ^ 28.2744 square feet, the area of the base. 
28.2744 X 6= 169.6464 cubic feet, the requured solidity. 

2. What is the number of cubic feet in a cone, the altitude of 
which is 36 feet, and the diameter of its base 12 feet? 

JiLrt* 933« To FIND THE AREA OR SURFACE OF A FRUSTUM OF 

A PYRAMID OR CONE. 

Rule. Find the sum of the perimeters or circumferences of the two 
hoses or ends ; multiply the sum by half the slant height ; the product 
win be the upright or curve surface ; to which add the areas of the two 
bases; the sum will be the whole surface. 

1. Suppose the slant height of the triangular frus- 
tum E to be 18 feet, each side of the haae 12 feet, 
the perpendicular of Uie base 10.39 feet, each side at 
the top 6 feet, and the perpendicular 5.2 feet ; what 
is its area or surface? 

36 4* 18 as 54 X 9 » 436 sq. feet, the upright «ar- 
face. 

12 X 5. 195 ^ 62.34 sq. feet, the area of the base, 
6 X 2.6 ss 15.6 sq. feet, the area of the top. 
4864-62.344- 15.6 =s 563.94 sq. feet, the required 
surface. 

2. What is the area or surface of the frustum of a square pynt- 
mid, the slant height of which is 24 feet, the side at the Irase 18 tSsi^ 
and the side at the top 9 feet? 

3. Suppose the slant height of the frustum of a 
cone F to be 20 feet, the diameter at the base 6 
feet, and the diameter at the top 4 feet ; what is its 
area or whole surface ? 

6X3.1416 = 18.8496 feet, the circumference at 
the base ; 4 X 3.1416 — 12.5664 feet, the circumfer- 
ence at the top ; 18.8496 4- 12.5664 =s 31.416 X 10 
SB 314. 16 sq. feet, the curve surface; 9.4248X3 
a 28.2744 sq. feet, th^areic of the base; 6.2832 X 
2s 12.5664 sq. feet, the area of the top ; 314.164- 
28.27444-12.5664 = 355.0008 sq. feet, the required area or whole 
soiface. 

4. What is the surface of the frustum of a cone, the slant height of 
which is 60 feet, its diameter at tiie base 24 feet, and its diameter at 
the top 12 feet? 

5. What is the area or surface of the frustum of a cone, the slant 
heiffht of which is 75 inches, its diameter at the base 30 inches, and 
its diameter at the top 15 inches? 





jmnnuTioH ov Batnjm. 



Rule. If ilbeli£ froMlwn cf a ignore yyramid, mttkipiy tkt aide 
of lAe gTtater bast by the side of the leu ; to this product add one lUrd 
tf the sgtiare of the difference of the tides ; the turn tcill be the Auoa 
ana ktwcett the bases : but if the base be atiy other regular figure, 
nttthiply rtis sum by the proper multiplier of its figure in the tdilt. 
Art. SOO, itnd the product aill be the mean area btiween the basei; then 
multiply thts mean area by the perpendicular height of l/te frustum, the 
produtt mil be the solid content. 

1. Snppoaa tlw prnpendicBlar height of die tiiangul&r ftuatan E 
10 be IS feel, the side of the bue M tb« bottom 4 feat, the side U tha 
top 3 feet ; what is ita solid content < 

4X2 = 8 + 1.333 = 9.333X.«3 = 4,041ie8 square feet, the 
mean area. And 4.IM1I89X 13 = 48.404368 cubic feet, the lolid 

3. What is the number of cubic feet io the frustum of a 



Miuud, t 
> bMeiafei 



Artt 934> To Fim THE aoi^ oomtent of ras fkosttiu or a 

Riac. MiMply thi diameter of the base by the diameter of the top; 
to the prodwt add am third of the square of the difference of the diamt- 
ten; thai multiply the nan by .l^i; the product uiill be the Tn£mcna 
iefiMim the too ends. Multiply the mean area 6y the perpendioui0' 
Itaght ; ttie product wiH be the soUd content. 

1. Suppose the frustum of a cone F to be 15 feet in height, 6 feet 
in diuneter al the base, and 3 leet io diametet at the top, what is ita 
Bolidity! 

6X3 = I8 + 3 = 21X -7854 = 16.1934 square feet, the mean 
area: and 16.4934 X 15 = 347.401 cubic feet, the required Boliditf. 

3. What is the number ofcubic feet in a mast, 60 feet in length, 3 
feet in diameter at tiie base, and 1.5 feet in diameter at the top! 

Art, 999. To FIND THE 4REA OR COFTEX SUBFACB OF A SPBBE 
OR SLOBE. 

Rduc. Multiply the ctrcumference by the dt 



^S 



1. Suppose the diameter A B of tbefWt 
in tho DMifiB lA be 19 foet, what is its eon- 
Tsz area or mirlkoa! 

13X3.1416 =1 37.600SX 13«459-3W> 
•qflaia fhet. tin •ur&oe teqoiMd. 



0. What ia thesuT&oe of a sphere whow diameter is 7913 mileil 



MCTWRATIOW OP SQUIW* 
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.^%jrt* 9M» To fim T^«QiL»ITY or AMPBBU^OE OMBK. 

RtTLK. MuHipiy the stirfiice by one sispth of the diameter; $,he pro* 
ami mil he the stmdity. 

Or, mtdHply the die of the diameter by .5286 ; the product wiU fe 
the solid content, 

1. Suppose the diameter A C of the globe in the mai^ to be 9 
feet, what is its solidity? , 

« X 9 X'0"*»7S»X .S830c*t381.7O44 cabio feat, the sequked ao- 
Wity. 

S. What is the «0iid content of the globe od which we life, eap- 
■poevBc: the 4ia«iiater lo be 79i8 m^^ 



Rule. To ^tuvee <Ae length of the base add the length of the edge; 
mMph the sum by the breadth of the base, and the product by one 
sixth of the perpendiadar firnn the edgi upoAthebase; this product 
will be the solidity. 

1. What is the Dumber of cubic inches in a wedge, of whiefa &e 
papendiodlar iieip:b4 10 %/f Idches, the edge 2:6 inches, sad the base 
or head 3 inches m length and 2 inches in breadth? 

Ana. 27.65 cubic inches. 

Art* 998* Thc rrrz rboular bodies. 

A Regular Body is a solid bounded by similar and regular plane 
figures. There are five such regular solid bodies, yiz. me Tetrae- 
dron, the Hexaedron, the Oetaedron, the Dodec»iedron, and the 
Icoaaedron* 



The Tetraedtaa, or ec^uilaleial pyamid, is a solid bounded by lour 
eqmlateral triangles. 

The Hexiiedron, or cnbe, iM a soUd bounded by six equal squares. 

The Oetaedron is a soHd boonded by eight equilateral triangles. 

The Dodecaedron is a soHd bounded by twelve regular and equal 
pentagons. 

The Icosaedron is a solid bounded by twenty equilateral triangles. 

The following table shows the surface and solidity of each of the 
five regular solid bodies, the linear edge of each being unity or 1. 



No. of sides. 


N«ne«. 


Surface!. 


Soliditie*. 


4 


TetRUidson. 


1.7330608 


0.1178611 


6 


HexaedroD. { 


6.0000000 


1.0000000 


.-...^. 


Octagon. 


3.4641016 


0.4714046 


19 


Dodecaedron. 


30.6457788 


1 7.6631189 


30 


Icoeaedron. 


8.6603640 


3.1816960 



202 HENSURATION OfP BCfLWS. 

» -^ 

Similar smftoes and aoHda are those which hare Aeir conespondr 
lug jdimennons piopoitioaal. Since the areas of similar surfiioeB are 
to each other as the squares of their correspoodini^ dimensions, we 
hare the following rule for finding the sorfiice of any regular solid, 
when the length ^its linear edge is giyen. 

Rule. MvUiply the tabuiar number tn ihe cohann of surfaces ly 
(he square cf its linear edge; the product wiU be the surface required. 

1. Hie linear edge of an-oetaedxon is 6 feet ; what is its sni&oe ! 

The tabuhLT area is 3.4641016. 6 X 6 — 36. And 3.4641016 X 
36n 194.7076576 square leet, the anrfaee requiied. 

Since the contents of similar solids are to each other -as the cubes' 
of then: corresponding dimensions, we have the following rule for 
finding the content of any regukr solid, when die length of its linear 

edge IS given. 

« 

RuLC. Multiply the tabular number in the column of sokdities hf 
the cube of its linear edge ; the product will be the soUdity required. 

8. What is the solidity of a regular ioosaednm, whose linear oAg^ 
is 5 feet! 

5X5X5»195. And S.161695-X 135 »« 878.71 1875 eubieieet, 
the required solidity^ ^ 

3. What is the solidi^ of a regular oetaedron, whose linear edge 
I8 6feet1 



PRACTICAI4 CiUKSTIOirS. 

Art* SI99* 1. What is the solidity of an octangular P]^> 
whose side measuivs 6 inches, and whose length is 6 feet ? What 
is the area of its surface ? 

8. There is a cylindrical granite pillar, 38 feet in length, 6 ieet 
in diameter at the base, and -4 feet in diameter at the top. What is 
the area of its surface in square feet? What is its solidity in cubic 
feet I 

3. What is the content of a cylindrical datem in imperial galloos, 
whose depth is 6 feet, inside diameter at bottom 5 feet 9 inches, at top 
5 feet 3 inches? 

4. What is the content of a square pyramid, 750 feet in perpen- 
dicular height, and each side of its base measuring 680 feet? 

5. What number of bushels of grain will a cubical bin contaia, 
whose length inside is 8 feet, breadUi 5 feet, and depth 4 feet ? 

6. There is a globe composed of India rubber cloth, 3 feet in 
diameter ; what number of square yards of cloth<were required to 
make the globe, making no allowance for waste ; and what is its 
content in imperial gallons ? 



MENSURATION OP BOARDS AND TQIBBR. 263 

MENSURATION OF BOARDS AND 

TIMBER. 

Art* 990* The unit of meawue for boaids, jdank and joisti 
18 the square foot. 

TO FIND THS NVMBKR OF aQUARX FBST IN ▲ BQAtP. 

RuLK. Mttltipfy the length in feet hy the tridth in inches; divide 
the product by 12; the quotient wilt be the square feet. If the board is 
tapering y add the width of the two ends, and half the sum is the mean 

width. 

1 . What is the number of square fiset in « board, 16 feet in lengdi, 
15 inches wide at one end, and 13 inches at the other? 

15 + 13==::28-h2=^Uin., themean width; andl6X14»324 
-A. 12= 18| square feet. 

TO FIND THE NUMBER OF FEET, BOARD MEASURE, IN A PLANK OR JOI8T. 

Rule. Multiply the length in feet by the width in inches, and the 
product by the depth in incnes; divide this product by 12; the quotient 
ffrill be square feet. 

S. What number of square feet in a plank, 12 feet in length, 15 
inches in width, and 2 inches in thickness! Ans. 30 square feet. 

3. What number of square feet in a joist, 16 feet in length, 3 
inches in width or thickness, and 9 inches in depth t 

Art* 931* To FIND THE SOLIDITY OF SQUARE OR RECTANGULAR 

TIMBER WHICH DOES NOT TAPER. 

Rule. Find the area of one end by multiplying the width by the 
depth; then multiply this area by the length; the product wiU be the 
solidity. * 

1. What is the solidit^jr of a stick of timber, 16 feet in length, 15 
inches in width, and 12 inches in depth? Ans. 20 cubic feet. 

2. What is the number of cubic feet in a log of mahogany, 12 feet 
i]^ length, 30 inches in width, and 27 inches in depth ? 

Art« 339« TO tttm THE CONTENT OF ANT SOLID, OF WHICH THE 
BASES ARE PARALLEL, AND THE GREATEST AND LEAST THICKNESSES 
OR DIAMETERS ARE AT ITS ENDS. 

Rule. Find the area of each end, also the mean area between the 
two ends ; multiply the mean area by i ; to the product add the area of 
each end, and multiply the sum by one sixth of the length ; this product 
wiU be the solid content. 

Note 1. When the sides of the solid are straight between the 
ends, half -the sum of two corresponding sides or diametets will be 
the mean corresponding side or diameter. 

22 



1. What number of cable feet in a stick of timber 24 feet in length, 
tie mx^ of vlliDbiuE^ S4 nches by 21, and 18 indbofffay tl» t ^ ^ 

Ana. 63.5 cable feet. 
8. What la the content of a pine log which is 18 feet in length, 

91 iocbcia iadmetor «t ^ tegv ^4i m^ 13 inchea kiidi^evcrter at 

the smaller? 

Art* 9SB« To FIND THV vrBt <» rsn t aroest squars stick of 

TXUBSll. TUAt ^4i» Vk HKWir OR S4WJII FROM 4 ROQHD LOG. 

RfFLE. ^^tUtp^f the dibm^er of the smaller end of ^ !og by .7071 ^ 
f^ freduet tiriUbe ihe side of the tMCr&)ed square or the required side. 

1. What will be the side of the largest stick of square timber 
which can be hewn from a round log, 18 inches in diameter at the 
smaller end t 18 X .7071 » 12.7278 inches. 

2. What wilt be the Me ef the largest stick of sqaaie timber that 
can be sawn from a round log 12 inches in diameter at the smaller end? 

Art. 8S4« To FIKD THX NUMBER OF SQUARE FEET OF BOARDS 
WHICH BAN #E 8AWN FRQH A LOO OF ANY OITBN DXMSNSION«. 

Rule. Find the side of the largest square stick of timber which ceai 
be. sawn from the given log, Art, 233. Divide the side by the thidc- 
^M» ^ me boaifdi pto the thickness of the saw; the qw^tiaU vnU be the 
number of boards. Multiply the nv$nber of square feet in. am board 
by the number of hoards^ the product will be the required number of 
square feet, 

1, What is the number of feet of boards, 1.25 inches in thickness, 
including the thickness of the saw, which can be sawn from a log 12 
lipet in hmgth, and 14.2<^ inches in diameter at the smallev erid^? - 

14.25 X -7071 »»i0.0764- inches, the side of the inscribed 
square ; 10.076 -i- 1,25 ^ 8 -{-, the number of boards 10 inches in 
Width, and 12 X 10 =i 120^7- 12 = 10, the number of square feet in 
one board, and 10 X 8 = 80, the number of feet requii^. 

2. What is the number of feet of boards, 1.25 inches in thickness, 
whi<^ can be sawn £lom a log 16.75 inehes in diameter at the smaller 
endf and !• feat in length ? 



KBVdirilATlON GIF MA90Bri»T. 

Art* 339* Masonry includes all kinds of work of which stone 
and brick are the principal materials. 

The measnring unit for walls of stone or brick, columns, blocks 
of stone or marble, is the cubic foot. 

The measuring unit for payements, slabs, chimney pieces,. &c., is 
the square foot. 



AM* 9b^« fbriKD ^tOK toLW dovrttsr 6f ^hs wau.8 of ▲ 

ttetJ^VLXR finOlLDlNO, pi" AKt OIVEK DlMiU^SIONS. 

Rule, From the etUsids verimeier cf the kuildkig, nififmtf&ur 
times the thickness of the walls ; the remainder wiU be the length ef the 
walls. Multiply the length by the height, and the product by the 
thicknen; the remit wiUbe the soUd conttenl, 

1. What is the number of cubic feet in the wills of a house 40 
feet by 84, the wills being 10 inehes in ;chiekneBs, and ^ feet in 
height, no doductioa being made fer deors and windows 1 

40-f40+34+24«»138^5i«12a|, sad 123X3^X3^=" 
^a3|- eobie feet. 

2. What is the numb^ of eubie feet in the walk of a school-house 
75 feet by 54, and 40 feet in height, the walls being 20 inches in 
tfaickiieM to the height of SS feet, and the remaining 12 feet 10 
inches, makiftg bo d^ttetion fer doors and windows \ 

Art.* 997* To FIND THE NUKBER OF BKICXS WHICH WILL SB 
REQUIRED TO BUILD A WALL OF ANY GIVEN DIMENSIONS. 

Rule. Fi'nd the content qf the waU in cubicfeet,find also the numi- 
h&r of bricks of the eiven dimensions that wiU be required to build a 
tuJbicfoot, multiply the number of cuUcfeet m the wall by the number 
of bricks in a cubic foot, the product will be the requirm number of 
bricks Bricks of the usual size are 8 indtes in length, 4 inches in 
width, and 2 inches in thickness. 

9X4XS«^04, the number of eulnc inches in one brick, and 
172&«<^ 04»=37, the number of bricks in a cubic foot. 

A dednetinn of about one tenth ef the required ikumber of bricks is 
usually made for Uie thickness of the mortar between the courses. 

1. What nmnbetr of bri&ks of the u»ial size will be required to 
build a garden wall 75 feet in length, feet in height, and the width 
of 4 Ixncks m thidcness ? 

75 X 6 X 1 J =600 X 27 = 10200, the required number of bricks. 

2. What number of bricks will be required to build the walls of 
the sdhool-house, of which the dimensions were given in question 2d, 
Art. 230? 

Art* 33S* To FIND THE CONTENTS OF CIRCULAR WALLS, SUCH 
A8 THE WALLS OF RBSERVOIRft, CISTERNS, DRAINS, AND WELbS. 

The le^h of a circular wall b the circumference oi a circle whose 
ifiameter is the thickness of the wall longer than the inside diameter. 

1. Whsit number of bricks will be required to build a circular cis- 
tern, 8 fe«t in depth, feet 4 inches in diameter inside, the circulai 
walls being 8 inches in thickness, and the bottom 4 inches? 

6 ft. 4 rn.+8in. = 7 ft. X 3.1416=21.9912 ft., the ciicumfer- 

•ace or length <rf the vtnXl. 21.9915JX 5= 175.9296 X A* 
in.90B4 eura; ft. in the ckeular wall. 
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6ft. 4iii.-|-lft*4 m.»7ft. Sin., the diameter of the bottovi 
And 7.666 X 3.1416 = 24.0835, and 12.04175 X 3.833 X i » 
15.3853 -|-, the number of cubic feet in the bottom. And 117.2864 -f 
15.3853 » 132.6717 X 27 » 3582. 1359 +, the required number of 
bricks. 

Art* 339* To FIND THS NUMBKA OF PERCXIS OF STQirK JXt A 

WALL OF ANY GIVEN DIMENSIONS. 

Rule. Ftrid the number of cubic feet in the given too//, and fyiie 
by 24.75, the quotient will be the number ofperAes, 

1. What number of perches of stone will be required fer the walls 
of a cellar whose lengUi is 33 feet, and breadth 18 feet, within the 
walls, height of walls 8 feet, thickness 1.6 feet? 



Art* 340* To FIND THE SOLIDITY OF ANY IRRBOULAR BODY 
WHOSE DIMENSIONS CANNOT BE ASCERTAINED. 

Rule. Immerse the solid in some regular formed vessd, partly 
filled with water, and the contents of that part of the vessel fUUd by the 
rise of the water will be the solid content of the body immersed. 

A sehool-boy, wishing to find the solid content of an irregular 
piece of granite, immer^ it in a vessel 15 inches square, j^fftly 
filled with water, and found that the water rose 4 inches ; what was 
the solid content of the piece of granite T 

Ans. 900 cubic inches. 

Art* 341* The unit of measure -for excavations, such as 
canals, cellars, wells, &c., is a cube whose side is 6 feet, called a 
square of earth, and contains 216 cubic feet. ExcavatiooB axe also 
estimated by the cubic yard. 

TO FIND THE NUMBER OF SQUARES OF EARTH IN ANY GIYBN EXCAVA- 
TION. 

Rule. Find the content in cubic feet, and divide it by 216 ; tJie quo- 
tient will be thejnumbir of squares. 

1. What number of squares of earth must be removed in digging 
a rectangular cellar 36 feet in length, and 21 feet in width ; depUi at 
the corners 8 feet, 7 feet, 6 feet, and 5 feet ? 

Note. The mean depth may be found by dividing the sum of the 
depths at the comers by 4 ; the quotient will be the mean depth. 

8 + 7 + 6 + 5 = 26 -f.4s«6.5 ft., the mean depth. 86 X SIX 
6.5 a 4914 -s- 216 » 22.75 squares. 

» 2. What number of cubic yards of earth must be removed in dig- 
ging a well 24 feet in depth, 6 feet in diameter at the top, and 5 
feet at the bottom t 

Art* fMSm Artificers compute the contents of their work by 
different units of measure. Paintings plastering^ and paving, an 
estimated by the square yard. Slating and OUng are usually esti* 



mated byrtbe wqtmse of IO(^«qiiace het. Qkmng i» aetknated by 
the square foot. Plumbers^ work is usually estimated by the pound 
«k iiAndced weight. 

Sheet-lead, used in roofing, &c., weip^hs irom 7 to 12 lb. per squaxe 
loot. Leaden pipes of | inch bore w^h 10 lb. ; ^1 inch bore, 19 
M». ; of U inch bore, 16 lb. ; of li inch bore, 18 lb. ; of 1| inch bore, 
21 lb. ; and of 2 inches b<»:e,. 24 lb. per yud, in length. 

1. Wbat is the number of squtte yaidftiof pacing in a side-walk 
66 feet in length, and 8 feel in wid& I Ann. 68} square yards. 

9. How many squares of stating are there in the roof of a house 
44 feet in length, and eaeh side of the loof 94 feet in Inreadth? 

Ana. 91|^ equates. 



GAUGING. 

Art* 34S* Gauging is thb method of FiNpiKe thb oapacitt 

or CASKS, AND OTHER VSSSEI4I, IK GALLONS. 

Rule. Tbke the length of the cask in inches, also ths ikuneUr ai 
the hung and head ; suStract the head tUameierfrom the bung diameter , 
and note the difference. 

If the staoes of the cask aire much (Afrved, muUipfyiks differemn 
no&d by .1 \ if they are bui Httb darvei,by .6 ; if they are tfaimedih 
um cnft>e, by .65 ; add the frodud to tkenead diameter; the mm M the 
mean diameter, toAtcA changes the form of the cask to a cylinder. 

Find the square of the mean dimneter and multiply it by .7854 ; the 
product is the mean area ; then multiply this mean area by the length 
of the cask; the product is the capacity ef the cask in ciiiic inches. 

Divide this product byiHSlythe quotient voiU he the number of unwe 
gallons; or divide it by 282 the quotient unll be the number of beo" 
gaUonSi that the cask vdll contain. 

The length of the cask, is lidually tak^ ^th callipers, and from 1 
to ^ inches is deducted fbr the thickn&ss of the heads, aeoording to 
the size of the cask. 

The head diameter should be taken widiin the chimes and closd to 
the head, and from .3 to .5 of an inch, aooording to the size of the 
cask, must be added, on aceount of the diadieter being greater innde 

the head. 

- » 

1. What number of wine gallons will a cask contain, 36 inches in 
length, 20 inches in diameter at Ae bung, and 17 inches in diameter 
at &B head ; the staves bmng much carved 1- 

Ans. 44.65 -]- wine gallons. 

9. What number of beer gallons will a cask contain, wnose bung 
diameter is 39 inches, head diameter 27 inches, and length 45 inches ; 
the staves being of a medium curve ? 

22* 
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STBBNGTH OF MATERIALa 



STRENGTH OF MATERIALS. 



Art* 344I* Matkrials are exposed to four difieient kbde 
of strains. 

Ist. They may be torn asimder, as in the case of ropes, ti^ 
beams, and stretchera. The strength of a body to resist this kind of 
strain is called its resistance to tension, or absolute strength. 

Sd. They may be crushed or compressed in the direction of their 
length, as m the case of columns and posts. 

3d. They may be broken across, as in the case of beams and 
joists. The strength of a body to resist this kind of strain is called 
Its lateral strength. 

4th. They may be twisted or wrenched, as in the case of axles 
and screws. 

Extensive and accurate experiments are necessary to determine 
the several measures of these strengths in the difierent materials. 

TABLE I. 

Showing the weight in pounds that will puU asunder a prism one 
inch square J of the following materials^ according to the experiments 

of Mr. Rennie : _ 

Pounds. 
Yellow Brass, . . 17958 
Cast tin, . . . 4736 
Catft lead, . . • . 1824 
Good hemp rope, . 6400 
Do. 1 indi in diameter, 5026 

TABLE n. 

Showing the cohesive strength of a bar of iron of different kinds, 
one inch square, obtained from different experimentists, expressed in 
pounds. 





Ftouikb. 


Cast steel, 


. 113077 


S^radishiron, • 


72064 


ikiglish iron, . 


55872 


Cast iron, 


19096 


Cast cot^per, . 


19072 





Pounds. 




Pounds. 


bon wire. 


. 113077 


English iron, 


. 61600 


4( (1 


93064 


9/9 


. 65772 


Swedish mm, . 


78850 


Welsh iron. 


. 64960 


. C( (( 


72064 


<C (< 


. 55776 


« 


. 54960 


French iron. 


, 61001 


<l tt 


53244 


Russian iron. 


. 59472 


German iron, . 


. 69133 


Cast iron, . 


. 18295 


English iron, . 


. 66900 


ft <( 

* ' 4 


. 19488 


(( C( 


. 55000 


Welsh cast iron, 


. 16255 



TABLE in. 
Showing the lateral strength of the following materials, the bar 
being one foot long, and one huh square, expressed in pounds. 

Weight that win bleak Weight which they can hearwitft 
them. safstj. 

Cast iron, . . 3270 . . 1099 

Oak, ... 627 ... 209 

Memelfir, . . 390 .. . 130 

American white pine, 
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Art* fMJSm The strength of maieruth to resisi a strmnJcngth- 
wise is in proportion to the squares of their diameters, or similar 
sides, 

1. If a good hemp rope, 1 inch in diameter, will resist a strain 
of 6400 pomids, what will be the resistance of a cable of the same 
materials, 3 inches in diameter? 

3X3=9X6400=57600 lbs. Ans. 

2. If the cohesive strength of a bar of English iron 1 inch square 
be 66900 pounds, what is the cohesive strength of a bar 4 inches 
square? Ans. 1070400 lbs.* 

Alt* 346« Thelateralstrengthof bars and becuns of the same 
material, and of the same length, is in proportion to their toidth muUi- 
pUed by the square of their d^th. 

In square bars and beams, the lateral strengths are in proportion to 
the cviis of the sides, 

1. Suppose a bar of cast iron 1 inch square, and 10 feet in length, 
to bear a weight of 330 pounds, what number of pounds will a bar 
of the same length, and 3 inches square, support ? 

3X3X3 = 27X 320 = 8640 lbs. Ans. 

3. If a joist 10 feet long, 2 inches in thickness, and 4 inches in 
depth, sustain a weight of 1280 pounds, what number of pounds will 
a joist of the same length sustain, which is 3 inches in thickness, 
and 9 inches in depth? Ans. 9720 lbs. 

Art* 94L7* The strength of bars, joists, and beams, of the 
scone width and depth, is diminished in proportion to their length, 

1. There are two joists of the same depth and thickness; one is 
15 fe^ in length, the other 12 ; thejshorter joist will sustam a weight 
of 1500 poun£s ; what number of pounds will the longer joist sustain t 

Ans. 1200 lbs. 

2. There are two beams of the same depth and thickness ; one is 
24 feet in length, and the other 18 feet ; the longer beam will sustain 
a weight of 9000 pounds ; what number of pounds will the shorter 
beam sustain? Ans. 12000 lbs. 

Ajrt* 348* The strength of a hollow cylinder is to that of a 
solid cylinder of the same length, and the same quantity of matter, as 
the greater diameter of the hollow cylinder is to the diameter of the 
solid cylinder ; and the strength of hollow cylinders of the same length, 
weight, and materials, are as their greater diameters, 

1. What is the comparative strength of a solid cast iron cylinder 
19 feet in length, and 3 inches in diameter, with a cast iron hollow 
cylinder of the same weight and length, whose greater diameter is 
6 inches? 

Ans. The solid cylinder is one half the strength of the hollow 
eylindflor. 



fi60 OTKKNGTa 09 ItATfilUALa 

S. Tk0ie am two hcdfow eyImdezB of te same length, weighty 
and materiai ; the greater diameter of one of dwm is 3 inebes, ud 
the greater diameter of the other is 5 inches ; what is their compaiar 
tive strength? 

Art. 949* The strength of vprighi columns^ Hf p&8t9^ to 
resist being crushed, is in pro^trtion to the squares of their aiamOers 
or similar sides, 

1. There are two solid cast ir(m cylinders of the same length ; one 
is d inches in diameter, and the other 4 inches ; what is their com- 
paan,tive strength of resistance against heing crushed ? 

3. There are two upright oak posts of Uie same length ; one is 6 
inches square, and the other is 8 mches ; what is their oomparatiye 
strength of resistance against being crushed 1 

AfI* 3S0. The strength of hom&geneons cylinders t& resist 
being twisted round their axes is as the cubes of their diameters ; astd 
this holds true qf hollow cylinders, if their quantities of matter be the 
same, 

1. There are two similar screws of the same length and material ; 
one is 5 inches in diameter, and the other 6 inches ; what is their 
pomparative strength against being twisted t 

Ajrt« 3tSl« The strength or stiffness of beams and joists to 
resist Jtexure, which are of the same length and thickness, is in propof' 
tion to the cubes of their depth. If the length and depth are the same, 
the strength or stiffness is in proportion to the width, 

1. There are two joiQts of equal length and thickness ; one is 6 
inches in depth, and the other 9 inches ; what is their comparatiye 
strength or stiffiftess? 

2. There are two beams of the same length and depth ; one ai 8 
inches wide, and the other 10 inches ; wtmt is their compaxatiiw 
stTMigth or stifQfiess ? 



PRA.CTIGAI< aiJBSTIOKS. 

1 . If the cohesive strength of a rod of English iron 1 inch in diam- 
eter be 43880 pounds, what will be the cohesiye strength of a rod 
of the same kind of iron 3 inches in diameter? 

3. If a joist 13 feet in length, 3 inches in thickness, and 9 inches 
in depth, sustain a weight of 9650 pov^nds, what number of pounds 
will a joist of the same length sustain, which is 4 inches in thick- 
ness, and 13 inches in depth ? 

3. If a beam of oak 8 inches square, and 10 feet in length, sastain 
a weight of 33100 pounds, what numtter of pounds will a beam of 
oak of the same length and 13 inches square sustain ? 

4. There are two beams of pine, of the same depth and thickness } 
one is 15 feet in lenffth, and the other 31 feet ; if the shorter beam will 
support a weight of 3584 pounds with safety, what number of pounds 
wul the longer beam support ? 



THB LBVSR. 9gl 

MECHANICAL POWERS. 

Art* 999« The Mechanical Poiyers are simple ma^hmeg 
which are used to apply or regulate moving power, or to produce 
motion so as to save time or foice. 

The mechanical powers are six in number, viz. : the Lever, the 
Wheel and Axle, the Pulley, the Inclined Plane, the Wedge, and the 
Screw, 

The imght signifies the body to be moved, or the resistance to 
be overcome ; and the power ^r the force employed to overcome that 
resistance, or to move that body. Weight and power are usually 
expressed by the letters W and P. 



Art* StS3« A Lever is an inflexible bar of wood or metal, 
supported by a fulcrum or prop, on which it rests or tunu. 

There are three kinds of levers, which vary according to the lekir 
tive positions of the weight, power, and fuWrum. 



1. 



^ In the first kind, the fulcrum is between the 
power and weight, as in figure 1. 



T 



In the second, the weight is between the 
"X power and fulcrum, as is shown by figure 3. 




-^ 3 In the third, the power is between the weight 
. I ' and fulcrum, as is represented by figme 3. 

^ In the first and second kinds, there is a gain of power, but a propor- 
tionate loss of velocity ; and in the third kind, there is a gain in 
velocity, but a loss of power. 

When the weight multiplied by its distance from the fulcrum 
equals the power multiplied by its distance from the fblcrum, the 
lever will be at rest, or in equilibrium ; but if one of these products 
be greater than the other, the lever will turn on the fulcrum towards 
that side whose product is the greater. 

1. Hence, if the weight he multiplied by its distance from the fid- 
crum, and ths product divided by the distance of the oouyer from the 
fulcrum, the quotient will he the power required to hoiance the weight, 

2. If the power he multiplied by its distance from the fulcrum, and 
the product divided by the Mstance of the weight from the fulcrum, the 
quotient will be the weight, 

3. ff the weight be multiplied by its distance from the fulcrum, and 
the product divided by the power, the quotient wiU be the di^Umce of the 
power from the fukrum. 



9M THB WHSHL iflD' AXLE. 

the froiwt iMvided ty tke wdgU, the fwofittnC wiU fcr M« iislanu ef 
the todghtfrom ihefvknan. 

1. If a IcTec 13 feet in leo^ rest on a fulcnun 2 feet from Ihs 
weight, what power will be required to balance a weight of 2400 
pooudsl 

3400 X 3 = 4800 ~- 10 ^ 480 lbs. , the power required. 

3. If a lever 10 feet in length rest on s fulcrum I foot from a 
weight of 1600 pounds, what power will be required to balance iti 

3. In a lerer of the second Kind, supposing the weight to be S feet 
from the fulcrum, and a power of 480 pounds to be applied at the 
other end of the lever, 10 feet from the fulcrum, what weight would 
benised! 480 X 10 :ei4S00-^ 3 =3400 lbs., the weight. 

4. If a p«)wer of 300 pounds act B feet Irom a wdght, on s lersr 
of the second kind, and the weight 1 foot from the fulcnun, what 
weight will be raised % 

6. If a weight of 3400 poimda is balanced hj a power (^ 480 
poneds, and tha weif ht S feet froni the fulenun, wtett is ^ dis- 
tance of the power from die fslcmm * An». 10 H». 

0. In a IcTer of the thii4 Inod, aappoM the weight to be 300 
pounds, and feet frmtt the foloittiti, tnd h leqatMs a |>ow«r of 4M 
pounds to balance the weight, what b its distaaoB from the fblomin ! 




TBK WBBBI. AHD AZI.S. 

Al^ 9S4. Tbi Whekl ahd Axle in a kind of leTer, K> 
eoitihed as to bave a continued motion about ita fukmm, or centn 

I of motion, where the power acts at the dicum- 
ference of the wheel, whose radiiu ie one arm 
of the lever, and the other aim is tha radina af 
the axle, on which the weight acts. 
The wheel and axle consiBia of a whed hat^ 
big a eyhndiical axis passing through its cen- 
tre. The power is applied to the ciroumfereoee 
of the wheel, and the weigfit is attachod to the 
drcnmlbrence of the biIq. 
In the wheel and axle, an equilibriom t&kea phce wfasn dw po««r 
multiplied by the radios of the wheel, is Mual (o tha weight mdlt- 
plied by thendius ofthe axle.' Hence it fellows', 

I. ^the waeh le multiplied bg the diam^er of thttalt, andtht 
fToduU divided bi/ the £tnnElcr of th€ wAe^, the qvotimt aifl fe the 
potaer required to balance the adght. 

S. If Iht power ie multiplied bg the diamOer of the vhed, «» 
the product diuided by the diameter of the axle, the quotient vill be Mt 
vieight that mU be baianced by the power. 

3. y the toeight be multiplied by the lUanteter of the axle, oni w 
froAttt be fivided bv the potner, lie quotieiU inS le the £ai»ta 4 
Vmahea. 






axle. 

IJ Tn a dtx>Te, tiie ^vhee! used in raising merchandise lei 6 feet in 
diameter, and its axle 1 foot ; what power will he required to raise a 
hag of cotton weighing 360^ponnds? Ans. 00 pounds. 

1. If a power of 1§0 pounds he applied to the drcumference of a 
wheel 5 feet in diameter, whose axis is 6 inches in diameter, what 
weight wiH he halanced? Ans. 1200 pounds. 

3. If it he required to raise a weight of 300 poQnds attached to an 
axle 1 foot in diameter, hy applying a power of 60 pounds to the dr- 
onnfiweBce ^ (he wheel, what auiat he its diameter 1 

Ans. 6 feet. 

4. If a power of ISM) pounds he applied to the cireumf^dsenee of a 
wheel 5 feet in diameter, what must hA the diametez of its aads to 
balance a weight of 1300 poi^nds ! Ans. .5 of a foot. 



Art* StiS* A PuLLSY i» a grooved wheel reyolvinff on an 
axle, around which a rope is passed, having^a weight attached at one 
end, and a power applied at the other. The pulley may he either 
fixed or movable. If the pulley be fixed, no mechanical advantage 
is gained, since th,e power moves just as &st aa the weight, and it 
only serves to change the direction of ihe power. But if the pulley 
he movable^ the p^^wer acis with a mechamcal advantnge of two to 
one. 

" Theaocpmpaayuig engraving exhibits various fbnaB of the pulley. 
A B ia a beam from which they ace aaspeaded. 







B 



" No. 1 is the fixed pulley in which there is no other advantage 
roned than that the power P and weight W move in a contrary 
direction. No. 8 is a movable pulley . m which the power P, by 
moving upwards, liiises the pulley to the block to which the weight 
W is attached ; but one end of the rope being attached to the beam 
A B, the power must move twice as faiit as the weight, and there 
will be a proportional gdli of power. No. 3 iff a combination of 



B64 THE INOLIMED PLANE. 

two moTsble puDeyB, in which the gain of power will "be four ; ind 
No. 4 is a combination of two fizM and two moraUe pnllojfs, in 
which the gain of power will be the same as in No 3." 

In a Bystem of pulleys, where each pnlley is embraced by a ooid 
attached at one end to a fixed point, and at th other to the centre of 
the movable pulley next above it, and the weight attached to the 
lowest pulley, the effect produced will be equal to twice the number 
of movable pulleys in the system multiplied by the power. When 
there is a number of movable pulleys in one block, and the same 
number in a fixed block, and all connected by a rope passing around 
each, the effect will be the same. Therefore, 

1, If the power he nnUtipUed hy twice the number of movable puUeys^ 
the product will be the weight, 

2, ffthe weiffht be divided by twice the number of movable puUeySy 
the quotient wiube the pouter, 

1. If a power of 160 pounds be applied to a rope connectii^ a sys- 
tem of of 4 movable pulleys, what weight can be raised*? 

Ans. 1280 poonds. 

2. A weight of 2560 pounds is to be raised by using two blocfci 
of pulleys, one fixed, the other movable, in which a rope passes 
over 8 movable pulleys ; what power will be required t 

Ajis. 160 pounds. 



THB INCIilNED PLANE. 

Art* 9S6« ^ Inclined Plane is a slope, or declivity, need 
in raismg and lowering weights. 

The inclined plane becomes a mechanical power in conseqnence 
of its supporting a part of the weight, and leaving only a part of it to 
be supported by the power. 

When a power acts upon a body supported 
H^ . partly by an inclined plane, so as to keep that 

body at rest ; then me weight, the .power, 
and the pressure on the plane, will be as the 
— m^mrm^^^^^ length, the height, and the base of the plane, 

P ^i|PpiPP JfciiA when the power acts in a direction parallel 
c with the plane. The weight will be as A B, 

the power will be as C B, and the pressure on me plane will be as 
A C. Therefore, 

1. If the weight be multiplied by the height of the plane, and the 
product divided by the length of the plane, the quotient will be the 
power. 

2. ff the power be multiplied by the length of the plane, and the 
product divided hy the height of the plane, the quotient wiU he the 
weight. 

3. Jf the weight he multiplied hy the hose of the plane, and the 
product divided hf the length of the plane, the quotient unll be the pretr 
sure on tlie plane. 
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^ 1. An mdined plane is 80 feet in length, and 16 feet in perpen- 
dicolar height ; what power wDl be required to balance a weight of 
4000 pounds! • Ans. 800 pounds. 

3. The height of an inclined plane is 16 feet^its length is 80 feet ; 
what weight will a power of 800 pounds balance ? 

Ans. 4000 pounds. 
3. The length of an inclined plane is 80 feet, its base is 78.38 
feet. If a power balance a weight of 4000 pounds Qp this plane, 
what will be the pressure on the plane ? Ans. 3019 pounds. 






THK l^KDGK. 

Art* 3S7« The Wbdoe is a double inclined plane. It Is 
used in splitting logs oi wood and masses of stone. 

A B C in the diagram is the form of a wedge, and the 
diagram exhibits the action of a wedge in splitting a log. 
The resistance to be oyercome is the cohesive attraction 
of the wood, or any other body which the wedge is used 
to separate, and the advantage gained by this power is 
in the proportion of half its tMckness to its lenc^. The 
wedge acts principally by being stnick on the head with 
a hammer or mallet, and not by mere pressure. The 
proportion stated above is that which expresses its 
power when acting by pressure only. 

Cutting instruments, such as axes, knives, and the like, act on 
the principle of the wedge. When long and proportionally thin, the 
wedge is a mechanical power of great force. 




THE SCRElHr. 



Art* 3S8* The Screw is a spiral inclined plane, cut round 
a cylinder, the height of the plane being the distance between the 
centres of two thr^s, and its length the circumference of the cylin- 
der. 

** The screw is represented in the adjoining 
diagram as acting upon a press, which is a 
very common use that is made of it. As the 
screw is turned, it advances lengthwise through 
a space just equal to the distance between the 
threads. 

* ' Now if the power be applied directly to the 
head of the screw, then, in turning the screw 
once round, the power would move over as 
much more space than the screw advances, as 
the circumference of the head is greater than 
the distance between the threads. The me- 
chanical advantage gained is in the same pro- 

2a 
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portioii ; aad ve may incnaae the eflicaej of the power either by 
oiltitelddng the Airciaice between the ^re^, ot by increasing die 
Bpiuse over whkh the power motes, ff we attach a lever to the 
head of the screw, and apply the hand at the end, then we make the 
powet move over a space vastly gfreatet than that thfongh which the 
screw advances, and the force oeeomes vevy powerful, and will urge 
down the press upon the books, or anything in the press, with great 
energy." 

As the ibroe or presstire is gteafter than the power In the same 
proportion that the circumference of the drcle described by one 
revolution of the power is greater than the distance between two 
continuous threads of the screw, hence it follows, 

1. Jff" the power he mu^pUed ty tTie drcumference of the arch de- 
sCHM by Me r ew f i O km of the poUtery ttnd the pn>duet divided hythe 
distance between two tktimids of ike sorm^ ^ qwtkmt wiU be^fem 
orpreuure, 

lb, if ike force or w'essure re^tdred he mnhipU^ ^ the dtstoM 
beimeeH im tharends of the screw, and the product divQed hyiksar' 
cmtifitewxof the drde described by &ne revobaion of the pow^ir, iht 
^tu^Hent wis oe the power m 

K Ifthethreadsofaseiewbe .5of anmehi^lNUtfWdapowtKrof 
IdO Doonds be exerted «t the end of a lever 7S iiMhes ia lenglh, what 
will le the iasrae or fwasiire produced I 

Aim. 10867^.696 noODds. 
3. a the threads of a screw he «i^ of an iaoh apaii, what power 
.nust be exerted at the end of a lever 72 inches in lenoth, to e%Gt a 
ef 106673.6M pom^ txpcfsi & quantity dt booksl 

Aifs. £90poaitdi* 



RBMABKS OBT THB MBCHABTICAIi POTHERS. 

" The mechanical powers may be variously modified and applied) 
h<ii«iBltbeyiMmttie«lemefttsefa]lniaeh]kiei*y. Int^iredcintfiiens 
of Ihefcr eilMB, w« iMVe made no aUowanCe for fHMtioii, or ^ nsM- 
anee 'tttrieg ftmA <Nie hoAy mU>ing sgaliist another. Tbtffe sre no 
surfaces which are perfectiy smooth. When, therefore, the surfaces 
of two bodies come in contact, the pronwient pans of the one will 
often -fiiB into the hollow parts of the other, an| occasion more or 
less resistance to motion. In proportion as the sar&ces of bodies 
are weB polished the friction is diminished, hut it isalways eonsider- 
* abla, and it is usually computed to destroy one thhd of the power d 
the machine. All the advantage that we can obtain oom ths 
medianieal .powers, or their comhiBations, is to nise we^hts, (ff 
overoome great resiBtances, and this must be done at tiie expense of 
time ; or to generate rapid velocities, as in tuxniniBf^lathess or oeCtfiik- 
spmau^g mftduuaery, and this is done at the expeutoe of p<war.^' 



ffi>4M3fffC QRAVPmr. 



SPECIFIC ORAVITY* 

Art. 900. ** T&E weight of a cubic foot of a body, in pva- 
jKirtioii to that of a cabic foot of water, is called its specific gravity^ 

*'A cubic foot of water, at the temperature of 40° of Fahrenheit's 
thermometer, weighs 1000 ounces avoirdupois ; 9«d ^erefbre tha 
following table of specific gravitiea expresses in ounces the weight 
of a cubic foot of these homes. 

TABLE OF SPECIFIC GRAVmES. 

soiins. 



Platina, from 16000 to SdOOO 

Pore Gold, hammered, . 19336 

Guinea of George ni., . 17629 

Tungsten, . . . 17600 

Mercury at 32° Fahs., . 13fi96 

Lead, ... . 11359 

Palladium, . . . 11800 

Rodium, • . . 11000 

Pwe Silver, . • • 10744 

Shilling of George III. , 10534 

%muth, molten, . 9893 

Copper of Japan, . 9000 

■ ' wire-drawn, 8878 

■ red, molten, . 8788 
Cadmium, , • . 8694 
Mblybdena, • . .6611 
Brass, wire-drawn, 8544 
t-^*-—: common, . 7894 
Anenic, . . . 8306 
Nickel, molten, . . 8979 
. ■ forged, . 8666 
Uranium, . , 8109 
Meteoric Iron, hammered* 7965 

Steel, 7833 

C^alt, molten, • . 7819' 

Bar Iron, . 7786 

Cast Iron, Caxron, . 7948 

Woote, hammere^iy • 7787 

Pewter, . . 7471 

Tin, hardened, . . 7999 

pure Cornish, 7991 

Zinc, molten, . , 7191 

Wo^ram, . . . 7119 

Manganese, . 6900 

Antimony, . . .' 6709 

Telkirium, . . , 6115 

Chromium, . . , 5900 

Mean of the Globe, about 5210 

Loadstone, . 4930 



Spar, heavy, . 
Jargon of CeyloBi 
Ruby, oriental. 
Garnet, precious, 
common. 



4430 

4416 
4988 
4836 
3576 



Topaz, from 3536 to 4061 

Sapphire, oriental, . • 3994 
Diamond, from 351^ to 3550 
Beryl, oriental, • • 3549 
English FUnt Glass, . 3390 
Tourmaline, . . . 3155 
Hornblende, . . 3006 

Asbestos, • . . 9996 
Limestone, • . 9950 

Basalt, .... 9806 
Maible, Parian, . 9897 

-"^ — • gfoen Campamaa* 8749 
EgyptiM, 9066 
9784 
9715 
9710 
9899 
9739 
9649 
9684 
9686 
9070 



Ch^k, British, 
Emerald of Peni, 
Jasper, . 
Glass, white, . 

■ boula, . 

" ■ green, . 
Pearl, oriental, 
Coral, . 
Slate, . 
Granite, Cornish, 
AberdeaOf 



Rock Crystal, 
Quartz, 

Pebble, English, 
Feli^;>ar, 
Stone, common, 
Poroelain, China, 

— rr- Limoges, 

Obsidian, 
Gypsum, 
Clay, . 



9685 
9653 
9640 
96^ 

9564 
9500 
9365 
imi 

9899 
9160 
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Opd, . 


. 3114 


Butter, 


. 949 


Sulphur, nttive, 


. 3033 


lee. 


. 930 


Biiek, . . . . 


, 3000 


Gunjfowder, shaken. 


. 999 


Ivory, . . . . 


► 1917 


Pumice Stone, 


. 915 


Nitre, • • • • 


. 1900 


Logwood, 


. 913 


Alabaster, 


. 1874 


Living Men, . 


. .891 


Gunpowder, adtid, • 


. 1745 


Potasdum, 


. 865 


Alum, . . • . 


. 1714 


Beech, • 


. 853 


Phosphoms, . 


. 1714 


Ash, 


. 845 


Bone, dry. 


. 1660 


Apple-tree, 


. 793 


Sand, . 


. 1500 


Maple, . 


. 755 


Gum Arabic, . 


. 1453 


Citron, . 


. 796 


Opium, 


. 1337 


Orange-tree, . 


. 705 


Ebony, American, . 


. 1331 


Walnut, 


. 681 


Lignumyitae, . 


. 1387 


Pear-tree, 


• 661 


Coal, . . . . 


, 1350 


Haxel, . 


• 609 


Pitch, . . . . 


. 1150 


Linden-tree, . 


• 604 


Roain, . • . . 


1100 


Ehn, 


• .600 


Amber, • • 


1078 


Cypress, . 
Cedar, American, 


. • 598 


Mahogany, 


1063 


. 561 


Brazil-wood, red, . 


, 1031 


Fir, male, 


. 550 


Boxwood, 


1030 


female. 


• 498 


Sodium, 


972 


Pojdar, . 


. 383 


Oak, heart ot, 


950 


Cork, 


. 340 




LIQUIDS. 


^ 


Sulphuric acid. 


1848 


Wine of Bordeaux, 


. 994 


Baracic acid, 


1830 


Wine of Burgundy, 


. 991 


Nitric add, or Aqua fonia 


1, 1500 


red port. 


. 990 


Nitrous acid, . 


1453 


Castor-oil, 


. 970 


Honey, . . . . 


1450 


Linseed-oil, 


. 940 


Water of the Dead sea, . 


1340 


Proof-spirit, 


. 935 


Aquaregia, . 


1334 


Whale-oil, 


. 933 


Muriatic acid, 


1170 


Moselle wine, . 


. 916 


Strong ale, from 1030 


to 1050 


Oliye-oil, 


. 915 


Human blood, ' 


1045 


.Muriatic ether. 


. 874 


Milk, . . . . 


1030 


Oil of turpentine. 


. 870 


Sea water, 


1036 


Brandy, 


. 837 


Tar, . . . . 


1015 


Alcohol, absolute. 


. 798 


Distilled water. 


1000 


Sulphuric ether. 


. 739 


White Champagne, 


997 Air at earth's surface 

OASIS. 


1, 1.333 


Atmospheric air, . 


1.000 


Muriatic add, . 


1.380 


Hydriodic acid, 


4.300 


Oxygen, 


1.111 


Fluosilicic acid. 


3.611 


Nitrous, 


1.043 


Chlorine, 


3.500 


defiant. 


0.978 


i Sulphurous acid, • 


3.333 


Nitrogen, 


- 0.978 


Cyanogen, . . ' . 


1.805 


Ammonia, 


0.590 


Carbonic add, 


1.537 


Hydrogen, 


0.069 



IMemO CHLATRT. < 3fl9 

P»o». I. To Ml 1h« UMigiiiliide 6f^ h^df ftom {t9 Weiglit. 

^'n^ in ounces; the quotient is the content fn cumcfiei, , 

I, How jx^aiff c^hii} moliea wr© in 1 lb. of gmipowdejrl - . 

An9. nSS X 16 -4. 98!3 =^ 30 inches, jiflwljr. 

0. What jyB th^ font^ii^ of ipi blo^k of Parian majbl^ weidung H 
cwt.t Ans. 3.156 cubic twt* 

?, What is the ^opt^stt of i^ ton weight ^mahogany! 

Ana. 33.716 ciaibio fe^. 

4. What tsthQcoj»teQ( of a UocJc of CWish granite which v^lV> 
4 tons? Ana. 53.85 cubic feet, 

5f Wh^t is the content of a cast iron ball which weighs 100 lb9,t 

Am. 391.457 cupip ix^hepi. 

PBOt.n. T^iodlfa^wmghtafahoiijrfimniilBiiiagmtad*. 

Ittn.^, Muftifhf the content infect hf the spedjk grqoity / the fro- 
duet i$ the Vf^aU i;n ounces, 

1. Wjia» w a^ ywht ^ai^om of gwen C nwi nwi aii wiktai V 
^1 IfHigt 9^4 Ats ^i«aw ui4 thickne^ eaob 19 ff^l 

Am. P?X 12 X 13 X 2743=: 24875424 oz.=»694jU,| fWt 

2. What is the weight of a log of beech 10 feet long, 3 broaa, and 
tlfestlkiekt Abs. BOOtf Ih. 

t. 1f^atUith« weight ttf a east koB ball 9 lashes kdiaaMtor I 

^d3i thick? Ana. 8 J90 ti^n^, 

6, Wj^ i» tl|A welgH^ t U9^ WH 9 k#es ij^ diaw^l 

Aml 46436$ 1^ 

F116B. fli. fb And Hie speoMe graivi^ of a bedy. 
Case I. When the body is heavier than waterl 

Bjsfi^, Weigh tkfi hodjf both is^ ^ asd 9» mffiTt m4i fisiimv 
three ciphers to the weight in airy divide by the different ^ tfff V/dgifftf 

u g^ th^ PfmJic grtAys 

1. Suppose a piece of Aberdeenshire granite ta wei^h Mlfts. Ia 
•k,aod^ibs. in water. Wh«l is hs s^eciie grinri^f 

Ans. 16500 -A- 4 n 3685 oAness the speaifia grat i^. 

0. A pieoe of eopper weigtw 36 or. in air, smd 33 in water. What 
Is its speeifie gr»vifyf Ans. 9000. 

9. ifappese a pieiBe ^ Mid w^ghs 40 lbs. In air, and Sf .93 Ibe. la 
water. What is its specl&e gravitTl Ans. 19333.67. 

4. Suppose a piece of pladna w«g^ 10 Iba. in air, a«d 0.5 ibsi m 
water. What is ks spews giai^i^t Ana. 



Case II. When the body is lighter than water. 

• Rule. Having umghed the light body in airy and a body heavier 

Jhan water both in air mid in water, fasten them together uwA a skt^ 

der tie, then weigh the compound m water, and eubtraet it frmn Ae 

23* 
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weighi qf ihekeimifioijfm voter; ta the rmmumitr mid the weight 
ef&e Ught body iil mr^ and hyjhe stun divide the weight of the Ught 
body m air with thiye ciphers annexed; the quotient is the epeafic 
gravity offthe Ught body. 

1. A piece of copper weighs 18 lbs. in air, and 16 Uw. in water j 
a piece of elm which weighs 16 lbs. in air is fixed to the copper, 
and the compound weig& 6 lbs. in water. What is the specific 
gravity of the elm I 

Ans. 15000 ^ (16 ^ 6 -f- 15) »dOO, the specific gravity of the elm. 

3. A piece of copper which weighs 27 ounces in air, and 24t in 
water, is attached to a piece of cork which weighs 6 oances in air, 
and the compound weighs 6 ounces in water. What is the specific 
gravity of the cork t Ans. 240. 

3. A piece of lead weighs 60 lbs. in air, and 55 Ibe. in water ; 
a piece of poplar which weighs 30 lbs. in air is fisEed to the lead, and 
the compound weighs 7 lbs. in water. What is the specific gravity 
of the poplar! Ans. 38^. 

4. A piece of steel weighs 140 lbs. in air, and 122 Ibe. in water; 
« pieoe of fir which weighs 30 lbs. in air is fij»d to the steel, and 
the compound weighs 07^ lbs. in water. What is the specific grav- 
ity of the firf Ans. 560^. 

Pros. IY. Given the specific cravity and the weight oi a maai 
composed of two ingredients, and also the speeific gravity of each 
ingredient, to .find i£d quantity of each of them. 

» , _ 

RuLi. As the specific gravity of the masSy mutipSed by the differ- 
ence between those of the ingredients, is to the speafic gravity of the 
heaviest tngre^^eni, muUiv&d by the difference bdween those of the 
mass and the other ingreaient, so is the whole weight to the w^gfu of 
the highest ingredient ; and that of the other mc^befmmdin the same 
way, 

1. A composition of 112 lbs. is made of copper of Japan and tin. 
Required ^e quantity of each ingredient, the specific, gravity of the 
mass being 8784. 

Ans. (9000 — 7201) X B784 : (8784 — 7201) X 9000 : : 112 : 
100^)5 lbs. of oopper. 

2. A mixture of gold and silver weighed 17O lbs., and its specific) 
griLvity was 16630. Required the quantity of each metal in it. 

Ans. 119.673 lbs. gold, 60.327 lbs. silver. 

3. A composition of 100 lbs. is made of platina and steel, and ita 
if^ecifio gravity is 16000. Required the quantity of each ing^ient. 

Ans. 78.64 lbs. platina, 21.46 lbs. steel. 

4. A composition of siher and steel weighs 1000 lbs., and its ape- 
o&fio gravity is 8000. Required the quantity of each ingredient* 

Ans. 77.046 lbs. silver, 922.964Tbs. steel." 
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MISCELLANEOUS AND PRACTI- 
CAL QUESTIONS. * 

Art* 900. It has often been remarked that those pupils 
who are frequenJUy required to torite questions from dictation^ 
similar to the first four below, and to perform the operations 
required in solving them as rapidly as possible^ soon acquire 
great facility of operation^ which is very desirable, 

1. 20 + 25 +30 + 35 + 40 4-45 + 50 + 65+60 — 
65 + 70 + 75 = what number ? 

2. $20.75 + »30.25 + $35,50 — S40. 45 = what sum ? 

3. 475x25 + 625x45 + 7 50 X 75 -5- 32 5= what qt. ? 

4. $3.25 X 45 + $2,75 X 50— $12 X 15= what rem. ? 

5. In a school there are four classes. In the first class, there 
are 120 pupils ; in the second, 110; in llie third, 100; and in 
the fourth, 90. Each class is composed of boys and girls. 
There are 80 boys in the first class, 60 in the second, 50 in 
the third, and 4^ in the fonrth. What number of girls are 
there in the school ? 

6. A farmer raised 120 bushels of wheat, 100 bushels of 
rye, 200 bushels of Indian corn, and 150 bushels of oats. He 
has sold 60 bushels of the wheat, 40 bushels of the rye, 120 
bushels of the corn, and 75 bushels of the oats. Required the 
number of bushels of grain that the farmer raised ; the num- 
ber of bushels he has remaining unsold ; also, the number of 
bushels of each kind that he has remaining unsold. 

7. A tnechanic purchased two lots of laud. One of them 
contained 1575 square feet, for which he paid $1.25 a foot ; 
the other contained 1625 square feet, for which he paid $1.45 
a foot ; he has since sold both lots, at $1.50 a foot.' Bequired 
the number of dollars that he gained. 

8. A gentleman has a fine orchard, in which there are 225 
apple-trees. Suppose each tree to produce 5 barrels of apples 
each year, and that these apples will sell for $2.25 a barrel, 
what will be the annual income from this orchard ? 

9. A purchased of B 25 pounds of sugar, at 9 cents a pound ; 
12 pounds of tea, at 45 cents a pound ; 14 pounds of coffee, at 
12 cents a pound, and 35 pounds of butter, at 22 cents, a 
pound. B agreed to take his pay in oats, at 21^ cents a 
Dushel ; what number of bushels did B receive in payment ? 

10. A man purchased a number of apple-trees at 25 cents 
each, for which he paid $144. He afterwards set them out in 
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24eqnalrows. What number of trees did he purchase? What 
was the number 6f trees in each row ? 

11. A gentleman purchased a iaxm in the vicinity of Bos- 
ton, containing 36Q acres, at $125 an acve. He divided it 
into 8 equal sections, by streets, which included one ninth of 
the whole quantity of land purchased. He afterwards divided 
each section into 80 house4ots of equal size, and sold them at 
SlOO each. The expense of grading the streets, surveving 
the land, and dividing it into house-lots, was $4000. What 
quantity of hnd did each houae-lot contain? What did he 
gain by the transaction ? 

AtU SMI « Since dmiruMng the imd$nd oand dm$or pro- 
portionally (Art. 134) does not affect the quotient, hence^ tAerir 
ever it is required to divide the product of several numbers or 
factors by the product ef severed other numbers or f actor s^ the 
operation may be abridged by cancelling and leaving o^t of the 
operation aiU the foQtors of the divider^ and divisor wMoh axe 
common to both. 

If a remxiining factor J or the product f^twq or ^more qf ik^ 
remaiTdng factors of the devideitdy t> equal to a remaining fao 
tor^ or to the product of two or more of the remaiTdng favors ^ 
the divisor ^ M stick factors may be camelled. 

If any two factors yet remaining^ one cf which is a factor of 
the dividend and the other a factor qf the divisor, kioe a com- 
mm measure^ each factor may be divided by such common 
measure% and the quotient tvritten in its place* Then^ if the 
product of all the remaining factors of the dividend be divided* 
by the product gf aU the remaining factors qfthe divisor f the 
true quotient toiu be obtained. 

1«. What will be the quotient of^X^X^^XUX^ 
X8X'7X4X3 divided by 63 X ^4 X 18 X 15 Xl2 X H 
X4X2? 

As every fraction indicates division, the numerator being 

the dividend and the denominator the divisor* we write all 
the &ctors of the dividend above a horizontal line, and aU the 
&ctof8 of the divisor below it, in a fractional form. 

We first cancel the common factors^ 4 and 1 1, of the dividend 
and divisor, by crossing them. 

6X6 
. $4x90Xi^xnx$X$xKxiX9^ _25 • ^ 

m X Hxnxt^xiixiixt^xi 6 ^' 

3X 2 
The product of the factors 8 X 3 of the dividend b?inf equa} 
to the factor 24 of the divisor, we cancel the factors o and 3 
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of the dividend, and the factor 24 of the divisor. The product 
of the factors 9 X *? of the dividend cancels the factor 63 of 
the divisor. Also the product of the factors 18 X ^ of the 
divisor cancels the factor 36 of the dividend. The factor 30 
of the dividend and 12 of the divisor have the common meas- 
ure 6 ; therefore we divide each of them by 6, and write one 
quotient over 30 and the other under 12, crossing 30 and 12. 
Again, the factor 25 of the dividend and 15 of the divisor have 
the common measure 5 ; we divide each of them by 5, and 
write the quotients as before. Dividing the product of the 
remaining factors of the dividend by the product of the remain- 
ing factors of the divisor, we obtain the required quotient, 4|. 

The method of canceling equal or common fojctori^ in the 
multiplication and division of fractions, toill be subsequently 
explazTied. 

13. Divide the product of 24 X 20 X 16 X 12 X 10 X 6 
by 12X2X5X4X8X2X5X3. 

14. What will be the quotient of 72 X 63 X 48 X 36 X 24 
4-9x8x9x'7x8x6X'7X5X4? 

15. What number of blocks of granite, 24 inches long, 12 
inches wide, and 8 inches thick, will be required to build a 
wall 120 feet long, 8 feet high and 2 feet thick? 

UXi^X$ J of blocks required. 

IX 1 XI . ^ 

16. What number of cubic yards of earth must bejremoved, 

in digging a cellar 36 feet long, 24 feet wide, and 9 feet 
deep? 

17. What number of cords of wood are there in a pile 48 
feet long, 4 feet wide, and 8 feet high ? 

18. What will be the expense of digging a cellar 36 feet 
long, 18 feet wide, and 6 feet deep, at §1.50 a square of 216 
cubic feet ? 

19. There is a certain number which, being divided by 7, 
the quotient raiultiplied by 3, the product divided by 5, and 20 
subtracted from the quotient, and 30 added to the remainder, 
half the sum shall be 35 ? 

35X2 — 30+20 X 5-^3 X 7=700, the number re- 
quired. 

20. A boy purchased a number of peaches, and gave away 
10 of themHo his companions ; he afterwards purchased 30 
more, and divided one half the number he then had among 5 
of his class-mates, each of whom received 6 peaches. Re- 
quired the number of peaches in the boy's first purchase. 
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21. A trader commenced Inisiness with a certain number of 
dollars ; the first year he doubled bis money, the second year 
he lost 300 dollars, the third year be gained 1500dollars» and 
was then worth 3600 dollars. Required the number of 
dollars with which he commenced trade. 

22. William asked his sister Mary how many problems she 
had solred during the preceding day. Mary replied, " If you 
multiply the number by 6, and divide the product by 7, and 
then multiply the quotient by 6, and diride the product by 36, 
the quotient will be 4.** iCequired the number of problems 
8c^t«d by Mary. 

23. A person went to 4 taverns in succession ; upon enter- 
ing each of which, he borrowed as much money as he carried 
to it; and upon leaving them, he paid the landlords one dollar 
each, which done, be finds himself without money. What 
sum of money did he carry to the first tavern ? 

24. A shepherd, in time of war, felt in with a party of 
soldiers, who plundered him of half his flock and half a sheep 
or^ ; afterwards, a second party met him, who took half what 
he had left and half a sheep over ; soon after this, a third party 
met him, and used him in the same manner ; and then he had 
only 6 sheep left. It is required to find what number of 
sheep he had at first. 

25. A merchant purchased 25 bales of sheetings, each bale 
containing 24 pieces, and each piece 32 yards, at llj- cents 
a 3rard. What number of yards did he purchase ? What was 
the amouot paid ? 

2& What number of yards of carpeting, 3 quarters wide, 
will be required to cover a floor 21 feet long, and ISfeetwidfi? 
What will it cost, at $1.12^ per yard ? 

27. A farmer purchased a piece of land, 40 rods in length, 
and 36i rods in breadth, for which he paid at the rate of 30 
dollars an acr^. He has since enclosed it with a stone wall, 
which cost 87^ cents a rod. What was the whole amount 
paid for the land and wall ? 

28. A mechanic purchased a house-lot 24 feet in breadth, 
containing 1728 square feet, at $1.87 j- a foot. He afterwards 
enclosed it with a picket fence, which cost 37j- cents a foot. 
What was the length of the lot ? What waa the whple amount 
paid for the land, including the fence ? 

29. A carpenter was directed to make 12 boxes of the same 
size, each of which was to contain 5 bushels of gra.iii. The 
length of each box inside was to be 25 inches, its width 90 
inches, and of sufficient depth to contain 5 bushels. The boxes 
were to be made of boajrds one inch in thickness. The depth 



' AASOAL^UlNEOnS AND PRACTICAL QUBSTIONS. 275 

of each box is required ; also the number of feet of boards 
necessary to make the 12 boxes, allowing one tenth of the 
whole quantity to be wasted in making. 

30. A cabinet maker purchased a log of mahogany which 
contained 30 cubic feet. Its width was 24 inches, and iti 
depth or thickness 21 inches. What was its length ? 

31. Suppose the distance from Boston to Albany by lail- 
road to be 200 miles, and suppose tlie larger wheels of a loco- 
motive engine to be 15 feet 9 inches in circumference, and the 
smaller wheels to be 12 feet 6 inches ; how many more times 
will the smaller wheels turA round, in going from Boeton to 
Albany, than the larger wheels ? • 

32. Suppose that A leaves Boston for Albany at 7 o'clock 
in the morning, and travels by railroad at the rate of 18 miles 
an hour ; and that B, on the same day, leaves Albany for Bos- 
ton at 7j- o'clock in the morning, and travels by railroad at the 
rate of 20 miles an hour ; at what time will they meet, and at 
what distance from each place, supposing the distance between 
the two cities to be 200 miles ? 

33. Suppose that a steamboat leaves New Tork for Albany 
at the same time that another steamboat leaves Albany for 
New Tork, and that each boat is propelled by steam-engines 
at the rate of 15 miles an hour. Suppose the current of the 
river to be 3 miles an hour, and the distance between the two 
cities to be 240 miles ; in what number of hours will the two 
boats meet, and at what distance from each city ? 

34. The length of a degree of longitude, in the latitude of 
Boston, is about 52 statute miles. What number of miles a^e 
the inhabitants of Boston carried every hour by the revohiKtion 
of the earth on its axis ? 

35. From 1 mile subtract ? furlongs, 39 rods, 6 yaids, 1 
foot, 5 inches, and prove by addition. 

m. far. rodt. jrdi. ft. in. In this problcm, itistoad 
From 1 • of adding 12 inches to 
Subtract 7 39 5 1 5 the upper number, we 

Q 1 ^^^ ^^^y ^ inches, 
— - — which = ^ foot; from 

7 39 5 1 6 which we subtract 5 
inches, and 1 inch remains ; we then add j- foot to the 1 foot, 
the sum is 1^ feet ; then, instead of adding 3 feet to the 
upper number, we add 1| feet, which are equal to ^ yard, and 
subtract 1 J from 1^, and remains ; we then add \ yard to the 
5 yards, and proceed as usual. In the proof, it is plain that 
the 1 foot and 6 inches are equal to \ yard, which added to 
the 5 yards ss 5 J yards, or 1 rod, which added to 39 rods ss M 
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rods, or 1 furlong, which added to 7 fuilongss=: 8 furlongs, or 
1 mile. 

36. From 55 miles subtract 13 miles, 7 furlongs, 39 rods, 
5 yards, and 2 feet. 

m. for. reds. jdi. ft. In thisprobleiH, wc subttact 
From 55 00 the 2 feet as usual, and then 
Subtract 13 7 39 5 2 add 1 yard to the 5 yards, 

40 7 39 5 1 *°.4 ^^ ^'^"^ ^^ ^ y*'^*' 

which cannot be taken 

from 5j- yards ; we therefore add 11 yards to the upper number, 
which are equal to 2 rods* and subtract the 6 yards, and 5 
yards remain ; we then add 2 rods to the 39 rods ; the sum is 
41 rods, which cannot be taken from 40 rods ; we therefore 
add 80 rods to the upper number, which are equal to 2 furlongs, 
and subtract the 41 rods, and 39 rods remain ; we then add 2 
fbrlongs to the 7 furlongs ; the sum is 9 furlongs, which cannot 
be taken from 8 furlongs ; we therefore add 16 furlongs to the 
upper number, and subtract the 9 furlongs, and 7 furlongs re- 
main ; we then add 2 miles to the 13 miles ; the sum is 15 miles, 
which we subtract from the 55 miles, and 40 miles remain. 

Problems 35 and 36 are designed to show that whenever 
the lower number of any denomination exceeds the upper, we 
do not always increase the upper number by so many of the 
same denomination as are equal to a unit oi the next higher; 
but that it may be increased by a number greater or less, as 
circumstances may require. 

37. Divide 97iniles, 7 furlongs, 39 rods, 4 yards, 2 feet, by 
6, and prove by multiplication. 

m. fur. niu. yd«. ft. It wiU bo obsorved that the 

6)97 7 39 4 2 product, or proof line, does not 

"Tjo o 26 3 JjiJcorrespond m numbers with the 

g dividend ; yet it does in value, 

'-. for 4^ yards plus 4 foota=4 

97 7 39 4i Oj yards 2 feet Whenever the 
ratio of value between the denominations is not a whole num- 
ber, this difficulty is liable to occur. 

38. Divide 45 degrees, 10 miles, 7 furlongs, 37 rods, 5 yards, 
1 foot, 3 inches, by 4, and prove by multiplication. 

39. What is the greatest common measure of 2261 and 
2737? 

The greatest common measure of two or more nuTnhers is the 
product of all the prime factors which they have m comfno'i^f 
(Art. 73.) . 

As thefactoj's of composite numbers always occur tnpa^yV 
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•ii composite fotmher has not a prime factor less than its square 
rooit, it cannot have one greater. 

40. What is the greatest commoQ measure of 3773 and 
3871? 

41. A gentleman has a flower-garden which is 430 feet in 
length and SSO feet in width, and ne wishes to enclose it with 
a hoiard fence, all the hoards of which shall he of equal length. 
What is the greatest length that he can use ? 

42. A speculator 'purchased a quarter section of new land, 
320 rods in length, and 180 rods in breadth ; he wishes to 
divide it into the smallest number of square fields. What will 
be their size and number ? 

43. What is the least common multiple of 2261 and 2737 ? 

The least common multiple of two or more numbers is the 
product of all their prime faic^ors which are not common to two 
or more of them; or, it is the quotient obtained by dividing 
their product by their greatest common measure. Art. 75. 

44. What is the least common multiple of 765, and 1377? 

45. What is the least common multiple of 3757, 3887, and 
4823? 

46. There is an island 60 miles in circumference, and 3 
men start together and travel the same way around the island ; 
A travels 10 miles an hour, B 8, and C 6. In what number of 
hours will they be together again ? and what number of miles 
will each have traveUed ? 

The usual mode of solving problems similar to the above is to 
find the time in which the first, will overtake the sccoTid, the 
second the third, and soon; the least common multiple of the 
several periods of time wiU be the first time of their meeting. 

Amthet method ujould be to find the greatest common meas- 
ure of the differences of the several rates of travel, and divide 
the circuit by such comirum measure ; the quotient unU express 
the first time of their meeting. Then divide the nujnber of 
?fiiles each travels per hour by such common measure; the 
several quotients vM express the number of revolutions per- 
formed by the several travellers. 

47. A travels 30 miles a day, B 24, C 16, D 12, and E 10, 
in the same direction, around a lake 120 miles in circumfer- 
ence. In what number of days will they all meet ? What 
number of miles will each have travelled ? What number of 
times will each have travelled around the lake ? 

24 
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48. Wbnt is the lot^ whole ^umbsr that, himg divided by 
2, 3, 4, 5, 6^ 7, 8, 9 and 10, will I«ave as. renAioders 1» 2, 3, 
4, 5, 6, 7, 8 and 9, respectively ? 

The least common rmUtiple of the above divisors is 2520 ; a9id 
it is oMoi4f that ^voe dimimsk thif number omg^ we sh^R have 
the required resuU^ mz^t 2519, which will aauwer the conditions 
of the question. 

49. What is the least number which, being divided by 5,6, 
7, 8, 9, 10 and 12^ shall always leave a remainder of 4 ? 

Sometimes one or more of the numbers have fractions ntt- 
nexed ; in which case, the mixed numbers must be changed to 
improper fractions* and the numerators only are to. be used in 
the calculation. 

50^ Wb»t is tbe leas4 comraen oftultiple of 3j|^ 6| and 90? 

3^, 6|t^nd 30 ^^-y, ^ and 2^^ and using the suoietttori 
only, we fiad the prime fitjCtoxs of 10 to be 8 and 6 ; of 20) 
2, 2 and 5; of 30, 2, a«iid5. Aod 2 X^ X 3 X &»»60,ti>e 
least common multiple. 

We may find the least common multiple of two or more 
frecttons, lay/ first inducing the fractions to their lowest terms, 
and then finding the least common multiple of the numef- 
ators. 

51. What is the least cotnmon multiple of |, f and f ? 

The prime factors of 4 are 2 and 2 ; the prime factors of S 
aps2,2and 2. Then 2 X 9 X ^ X 3 = 24^ t^e least common 
multiple. 

62. What is the least common multiple of 5j^, 6| and 7| ? 

53. What is the least common multiple of ^, } and H ^ 

4^ } 7* 

54. What is the least common multiple of c^, ^, and qT ? 

We will first change the complex fractions, to simple ones. 

A complex fraction may be changed to a simple fraction by 
multiplying both terms of the complex fraction by the least 
common multiple of their denominators. 

4^X5 = 21 j_xl8=9^ 7JxlO=75 
5 X5=25* 1x12=10- 9^X10 = 98* 
The prime factors of 21 are 3, 7. The prime factors of 9 
are 3, 3. The prime factors of 75 are 3, 5, 5* And 3 X ^ X 
5 X 5 X 7== l575, the least common multiple required. 

55- What is the least whole number that can be measured 
by 3^, 4+ and 6A ? 

56. what is thq least whole number that can be n^easured 
^y6i,7t,8^and9f? 
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PROBIiKMS TO BBS ANAI^TZBD. 

Al*t» vMft. Jvft ilrf. 69, 100 hat>e analyzed numbers and 
ikeir f acton; and we haoe oho ans^yised one cr more problems 
in tetetaL^ihe other rn^Udes throughout the work. 

It is deemed important that the pupil should analyze every 
problem bynammg each of Us jgiden eonditions and terms ; also. 
oack required result ; and that he ^ould give a reason for each 
successive step in the process of its solution. 

In every problem, we have two or more numbers or terms 
given, eoupled with one or more conditions ; and we are re- 
ared to find one or more nxembers or terms answering the 
conditions of the prMem. 

57. If 5 ya^ of dolhcoet 35 dolhm^ what will 9 yaiis of 
Ihe aame* load of oloth cost? 

& this question, the given condition is that 5 yards of doth 
cost 25 dollars, and we are required to find the cost of 9 yards 
of the same kind of cloth. 

If 5 yards pf doth cost 25 doOars^ 9 yards vnU cost 9 fifths 
^25 doUoTS. I fifth of 25 dollars is 5 dollars, and 9 fifths 
of 25 dcUars are 9 times 5 dollars, which are 45 ddlars ; there- 
Jore, 9 :yards toill cost 45 dollars. 

56. If 9 tonft of hay -^WX k«ep 6 hoTses 5 months, what tium- 
her of tons will be feqttired to keep IS horses 15 months ! 

59. If S5 tiieti can petfoim a piece of work in 17 dtiys, what 
ii«Bnbe^ of days wiB it take 5 men fo perform tiie same piece 
0f woricf 

60. If 4 men can build a waH 48 rods in length in 6 da3rs, 
w^at number of men will be requited to build a wall 144 rods 
in length in 6 days ? 

61. If 200 men ^^onsume 8D barrels of flout in 24 weeks, 
what number of weeks will 120 barrels last 250 men ? 

62. If 3J pounds of sugar cost 4S cents, what will 10| 
pounds cost I 

If^\ pounds of sugar, or 7 half pounds, cost 42 cents, 1 half 
pound tmll cost 1 seventh of 4St cents, wkkh is 6 cents; and 2 
half pounds, or a whole poujid, will cost 2 times 6 cents, or 
12 ceTUs i and 10| pounds will cost 10} times 12 cents, which 
are 129 cents, or 1 dollar and 29 ceTits. 

63. If I of a yard of silk are worth 40 cents, what is the 
taltie «f Iw J yards ? 
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If i of a yford of nth are worth 40 cents^ 1 eighth is worth 
1 fifth of 40 cervts^ which is 8 cerits ; and 8 eighths, or a whole 
yard, are t/oorth 8 times 8 cents, or 64 cents. If 1 yard cfsSk 
is worth 64 cents, 12|^ yards will he worth 12|- times 64 cents, 
which are 824 cents, or 8 dollars and 24 ce?its ; tkertfore, the 
value of 12|^ yards is 8 doUarj and 24 cents, 

64. What number of suits of clothes, each suit containing 3§ 
yards of cloth, can be made from a piece of broadcloth measur- 
ing 4dJ yards ? 

65. A laborer, having undertaken to mow a quantity of 
grass, mowed j- of it the first day, f of it the second day, yV 
of it the third day, and the remaining part of it the fourth day. 
What part of the whole quantity did he mow the first three 
days ? What part of it did he mow the fourfti day ? 

66. The united ages of a lady and her two daughters are 
52 years. The elder dau|^hter's age is three times the age of 
the younger, and the mother's age is 8 years less than twice 
the sum of the united ages of iMth daughters. What is the 
age of each ? 

67. A farmer, being asked how many sheep he owned, re- 

Elied, that if he should purchase four fifths as many as he now 
as, and 10 sheep more, he should have 120 sheep. What 
number of sheep did he own ? 

68. A merchant gained a sum equal to three fifths of his 
original capital ; he afterwards lost 1500 dollars, and then had 
6500 dollars left. What was his original capital ? 

69. A mother, being asked the age of each of her two 
daughters, replied that the younger was 4 years old, and that 
the &se of the elder was equal tp one fourth of her own age ; 
and that if her own age should be divided by the age of the 
younger, and one and a half the age of the younger subtracted 
from the quotient, the remainder would be eqiud to the age 
of the younger daughter. What was the age of the elder 
daughter ? W hat was the age of the mother ? 

70. A number of bees left a hive. One fifth flew to a 
honeysuckle ; one third, to a rose-bush ; three times the differ- 
ence of these two numbers flew to an arbor; and 5 bees 
continued flying about, attracted on each side by the fragrant 
syringa and lilac. What was the number of bees ? 

71. Francis gave one third of a collection of beautiful 
water-lilies to Mary, one fifth to Annie, one sixth to Emma, 
one fourth to Julia, and 6 which remained to his teacher. 
Required the whole number of water-lilies. 

72. Two boys, A and B, were looking at the flag-staS* on 
Boston Common ; A asked B the height of it. B said that 
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^k ciine was 3 feet long, and that he would "set it m a perpen- 
dicular position, and measure the length of its shadow, which 
he fotind to be .4 feet ; he then measured lihe shadow of the 
flag-staff, and found it to be 120 feet. The height of the flag- 
staff is required. 

73. The sum t>f the ages of B and C is 60 years ; and if 
the age of A be divided by the age of B, Ae quotient will be 
4r The age of each is required. 

74. The sum of three numbers is 180, and they are pro- 
portionate to each other as 3, 4, and 5. What are the 

numbers ?^ 

« 

Art* 363. We haoe shoiim (Art 84) that all equal 
nujnetators and deHomituUors of a c6mpemnd fraeiion may 
be cancelled; cisoy that when a numeroitar and denominatnir 
have a common measure^ they may he divided by that commum 
mecuwre^ tund the yuatienit tued at foctan, A smUdr process 
maty be pursued inmidti^ymg and eUvidmg cne fraeiion by 
another* 

. ^5. If I of ^ of a yard of silk cost ^ of ^^ of a dollai;^ 
what wiU be the value of } of 12^ yards ? 

If I of f of a yard of silk cost j- of ^ of a dollar, a whole 
yard will cost ^ of ^ of | of ^ of a dollar ( and the value <d 
I of 12^ yards will be } of 12| times the value ef one yard. 

OpMiAfvni. 

i $ 1^ i t 26 25 „, ^ ,, 

% XtXsXL X^X-5-=-Q-«»2Jdollirf8, the i^im 

3**^3* ^ of I of 12| yirfs. 

76. If 5| acres of land cost $143|» what is the value df 
a farm containing 175{- acres ? 

77. If a man can build 45i rods of wall in 9} days, how 
many days will it take him to Duild 2274 rods ? 

78. If a man perform a journey in 7 jf days, travelling 12} 
hours each day, in what number of days will he perform the 
same journey, if he travel only 9 J hours each day ? 

79. If a post, 5J feet in height, cast a shadow 7^ feet 
in length, what is the height of a tree that casts a shadow 
75i feet in length at the same time ? . 

80. A regiment of 1200 men are to be clothed ; each suit 
is to contain 3 J yards of cloth 1 J yard wide, and is to be lined 
with flannel J of a yard wide. What number of yards of 
flannel will be required ? 

81. If 15.75 yards of cloth cost $3.16, what is the value 
of 5 pieces, each measuring 35.875 yards, at the same rate ? 

24* 
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« 

82. If 12.25 acres of land are worth t375.6» what is the 
7alue of a farm containing 225.875 acres ? 

83. If .625 of a ship are worth $4525.375, what is the value 
of .875 of the same ship ? 

84. If it require 12| pounds of wool ta make a piece of 
flannel 25| yards in length, and |^ of a yard in width, what 
number of pounds of wool will he required to make 10 pieces 
of flannel, each piece measuring 27| yards in length, and 
I of yard in width ? 

85s I^ ^ T^^^ travel 375 miles in 12J days, when the days 
are 121 hours long, in what number of days will he travel 
750 miles, when the days are only 10} hours long ? 

86. If 12 men consume |^ of | of } of ^ of 30 bushels of 
wheat, in jk of ^ of f of -^^ of 20 months, what number of 
bushels wiU 4 men consume in f of f of if^^ H ^^ H ^^ 
40 months ? 

87. If 36 men can dig a ditch 375f feet in length, 3^ feet 
in width, and 2} feet in depth, in 1^ days, of 9^ hours each, 
in what number of days can 24 men dig a ditch 751^ feet in 
length, 4^ feet in width, and 3| feet in depth, worlung 10| 
hours eacn day ? 

88. A merchant from the country purchased goods in Bos- 
ton to the amount of $1500. He paid 24J per cent, of th* 
$1500 for broadcloths ; 25^ per cent, of the sum remaining 
for prints ; 75| per cent, of the sum remaining after purchas- 
ing the prints, for shirtings and sheetings ; and the balance 
still remaining for linens. What sum did he pay for each 
kind of goods purchased ? 

89. A gentleman deposited $1200 with a broker, and 
directed the broker to invest the same in railroad stock. 
After the broker had invested 33^ per cent, of the $1200, he 
purchased 5 shares in the Western Bailroad, at 2^ per cent, 
advance; the original or par value of each share being $100. 
What per cent, of the $1200 did he pay for the 5 shares? 
What per cent, of the $1200 has he remaining to be invested? 
What will the broker's commission amount to, at 2J per cent, 
on the $1200 ? 

90. A merchant in Boston remits $5000 to his agent a< 
Rochester, directing him to invest the same in flour, aftei 
deducting his commission of 3} per cent. What will be the 
amount of his commission ? What sum will he have to invest 
in flour ? 

91. A coal-dealer in Boston sends a draft for $2050 to his 
agent in Philadelphia, directing him first to deduct his com- 



MISCELLANEOUS AND PRACTICAL aUBSTIONS. 283 

mission of 2^ per cent., and invest the remainder in coal at 
$3.25 a ton. What number of tons did he purchase ? 

92. The par value of a share in a certain railroad is SIOO. 
If I should purchase 25 shares at 7j- per cent, below their par 
value, and sell them at 5j- per cent, above, what should I gain 
by the transaction ; and what per cent. ? 

93. What number of shares of railroad stock can be 
purchased with 82368.75, the original or par value of each 
share being $100, and the real or market value 5^ per cent 
below par ? 

94. A bookseller purchased 120 gpross of steel pens, for 
three fourths of which he paid 62 j- cents per gross, and for 
the remainder he paid 56^ cents per gross. If he should sell 
them all at 66^ c^nts per gross, what per cent, profit would he 
make by the transactions ? 

95. A merchant deposited $6750 in the Merchants' Bank. 
He has since drawn two checks upon the bank ; the first for 
37^ per cent, of the whole sum deposited, and the second for 
.62 j- per cent, of what remained in^ the bank after the first 
check had been paid. What sum has he remaining in the 
bank? 

96. Purchased 75 reams of paper, for which I paid $290- 
.62|; at what price per ream must I sell it. to make a profit of 
15 per cent. ? 

97. A merchant purchased 50 hogsheads of molasses, each 
hogshead holding 118 gallons, at 17 cents a gallon ; paid for 
freight $1.12j> per hogshead, for insurance $27.50, and the 
duties amounted to $115.64, the leakage being 2 per cent. ; at 
what price per gallon must he sell it, to make a profit of 25 per 
cent. ? 

98. What amount of premium must I pay annually for 
the insurance of ^ of the value of my house against loss by 
fire, at the rate of f of 1 per cent., the house being valued at 
$7650? 

99. A merchant purchased 350 barrels of fiour for me, on 
commission, for which he paid $4.62^ a barrel, cash. The 
next day, he sold the same flour, for cash, at $4.87^ a barrel. 
The merchant charged me 1 j> per cent, commission on the 
purchases, and 2 per cent on the sales. How much did I 
gain by the transaction, and what per cent. ? 

100. Purchased 575 barrels of flour, at $4^ a barrel, on a 
credit of 6 months. Sold the flour, the same day, at $4{^ a 
barrel, on a credit of 4 months. ^What per cent, did I gain, 
estimating the present worth of the debts at the date of the 
transaction ? 
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101. Boston, April 1, 1650. 

For value leceited, I promise to pay C. D., or order, six 
hundred and seventy-fiTe dollars, on demand, with interest at 
6 per cent. A. B. 

ENDORSEMENTS. 

July 1, 1850, received «75.00. 1 Not. 15, 1850. rec'd, $125.00. 
Oct. 1, 1850, " $5.25. 1 Feb. 15, 1851, " $175.75. 
What will be due on the above note April 1, 1851 ? 

The interest on the above question is to be computed by the 
rule in Art. 148. 

The following rule has been established by the Supreme 
Court of the State of Connecticut : 

" Compute the interest' to the time of the firsi payment ^ if that be 
one yetw or more from the time the interest comsnenced; mad it to 
the principal^ and deduct the payment from the sum total, ff there be 
vftet payments made^ compute the interest on the balance due to the next 
payment f and then deduct the payment as above ; and in Kke mannar 
frim mu payment to another , until all the payments are absofMt; pro- 
fsided the lime between one payment and another be one year or more, 

'* But if any payments be made before one yearns interest hath accrued^ 
then compute the interest on the principal sum due an ike obligation/or 
one year, add it to the principal, and compute the interest on the' sum 
paia from the time it was paid up to the end of the year, add it to the 
sum paid, and deduct that sum from the principal and interest added 
together. If any payments be made of a less sum than the interest 
arisen M tne time ijf sack payment, no interest is to be oompuJted, M 
only on the principal samjor any period, " 

Note, ff the year extends beyond the time of payment, find the 
amount of the remaining principal to the time of payment ; find also 
the amount of endorsement, or endorsements, ana subtract their swn 
from the amount ef the principal. 

The following rules, for computing annuoZ interest, are sanc- 
tioned by the Courts in Vermont ; also, by some of the Courts ' 
in New Hampshire. 

When the contract is for the payment of the interest annu- 
ally, and no payments have been made — 

Rule. " Find the interest of the vrindpalfor each year, separately, 
up £o the time of payment ; then fina the simple interest of these inter* 
ests, severally, from the time they become due up to the time of payment ; 
the sum i^tdlthe interests added to the principal will be the amount" 

" If payments have been made, find the amount of the prindpel, 
and from this amount subtract the payment or payments up to the end 
of the first year. Proceed in the same manner to the time ofpaytneni* 
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'* When the contract is for a sum payable at a specified 
time, with annual interest, and payments are made before the 
debt becomes due, — 

Rule. *' Find the interest of the principal up to the time of the 
first payment, and reserve this interest ; then subtract the paymenffrom 
the prinapal, and find the interest of the remainder up to the time of 
the next payment ; add t/Us interest to the reserved interest, and^so con- 
tinue up to the time the debt becomes due, and the sum of the interests, 
added to the last principal, will be the amount due at that time. 
After the d^ becomes due, the interest is to be extinguished atmually, 
if the payments are suffidenifor that purposeJ^ 

102. Hartford, January 1, 1848. 
For value received, I promise A. B. to pay him, or order, 

seven hundred and sixty dollars, on demand, with interest. 

C. D. 

On this note are the following endorsements : March 1, 
1849, received one hundred dollars. May 1, 1849, received 
ninety dollars. June 1, 1850, received two hundred dollars. 
What will be due on this note July 1, 1850, computing interest 
by the Connecticut rule. 

103. W. Foster has T. Smith's note j dated July 1, 1845, 
for $450, with interest at 6 per cent., to be paid annually. 
What was due on this note July 1, 1849, no payments having 
been made up to that time, computing interest according to 
the Vermont rule ? 

104. - Montpelier, Vt., January 1, 1846. 
For value received, I promise to pay C. D., or order, five 

hundred dollars, on demand, with interest annually. 

On this note are the following endorsements : September 
1, 1845, received one hundred dollars. July 1, 1846, received 
two hundred dollars. April 1, 1847, received ninety dollars. 
What was due on this note January 1, 1848, computing inter- 
est by the Vermont rule ? 

105. Rutland, Vermont, June 1, 1846. 
For value received, I promise to pay J. Smith, or order, five 

hundred dollars, in three years, with interest annually. 

W. BI Fessenden. 

On this note are the following endorsements : Sept. 1, 
1847, received two hundred dollars. Nov. 1, 1848, received 
one hundred and seventy-five dollars. What was due on this 
note June 1, 1849, computing interest by the Vermont rule ? 
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A more •qtadteUe mdde tkan the abo^, in com|mting inter- 
est on ootM when paf^l ^yments have been made, trould 
be to find the balance due on the note at Ifhe end of each 
successive year, up to the time of paying the whole balance 
due on the note, which may be done by the following 

RvLX. When the interest is paycMe annuaUy, and the payments 
have ieen made tit the edcpiration of each successive year, find the amount 
&fthe pfincifMl or baUtnee remaintng due at the end of each successive 
yrar, and dedita the mnounl of each payment, u>hether it he more or less 
than, the interett then due. 

If the payment is not made until after the eanriroHon of A year, find 
the amount of the payment- up to the end of the next succeedit^g year, 
and dedttdt me amount of the payment from the amount of the talance 
dim en the note. If a payment is made before the etpiratton of a year, 
fimd the amount of the payment up to the ^end of the year, md deduct 
the amount of the payment from the amount of the balance due on the 
note. Proceed in a similar manner until the payment of the whole 
iakmee due on the note, 

"Remark, Acoording to the above rule, if the interest k not paid 
at the end of each successive year, the debtor will have to pay eom- 
pound iaterest, until he makes a payment equal to the interest then 
due ; and if he makes a payment before the expiration of a year, he 
is allowed the interest on the payment for the time it w«« paid 
before the expiration of die year. 

106. Boston, Jafi. 1, 184& 
For value received, I promise to pay C. Dana, or order, 

five hundred dollars, on demand, with interest annually, at 6 
per cent. £. Bancroft. 

On the above note are the following endorsements : Jan. 1, 
18^, received thirty dollars. March 1, 1847, received seventy- 
five dollars. July 1, 1847, received fifty doUars. Jan. 1, 1849, 
ieeei*v«d twenty-five d^lars. What was l^e amoant due on 
^18 note, Jkn. i, I860, computing interest by the above rale ? 

107. What will be the compound interest on $575, for 5 
years and 9 months, the interest payable semi-anouaUy, at the 
rate of 6 per cent, a year ? 

108^ A oi^nchftnt hired a store on a lease for 5 yeaT^ and 
agreed to pay a Yeot of S600 a year, in quarter-yeariy pay- 
ments. Suppose the merchant paid the rent punctiHilly at 
the time it became due, and suppose the owner of the store 
to have put each quarterly payment at compound interest at 6 
per cent, at the time he received it, what would have been the 
amount of rent at the expiration of the lease ? 

Airt* 904L In computing interest. We have three Tmmbers 
or terms given, viz., the priTidpal, time, and rate per cent., to 
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Sod tw& other mmbtr* or ierms, ▼!?.» the inierest and amauta; 
cuad if anjr tkree of the above §Te t^roks are given, tlie other 
tw« may bo fa-und' The following questions will indicate t^e 
xBetbod ; 

10^ What is the interest ajad amount of 11500, for 5 yean, 
at 6 per cent. ? 

The interest of 1 dolhr for 6 years^ at 6 percent.^ is 30 cents, 
or 30 hundjredths of a dollar and l$50€^ X .30 as: $150.00, 
the i»tei^t of ¥500 for 5 years, and $500 -f- 9150 a=s 9650, 
the amount required. Art 145. 

110. A note, which has been on interest 5 years, at 6 per 
ceet., amounts to (650. The principal and inlereefl are »*• 
quired. 

, The ajBsount of 1 dollar for 5 yeass, at 6 per cent, is fl.30, 
and $650 -4- $1.30 »> $500, die pdncipal requiied ; aad 
$650 ~ $590 xm. $150, the interest requited. 

111. A note for $500 has been on interest at 6 per cent^ 
ua^ it ao^unts to $650v The intere^ and time are required. 

$650 -^ $500 a; $150, ^e interest required; $500 X .06 
=9 $30) the interest of $500 fcHr 1 year ; and $150 -r- $30 oa 
5, the number of years, or time required. 

112. A note for $500 has been on interest 5 yearsj a«d 
amounts to $560. The interest and rate per cent are re- 
quired. 

$660 -^ $500 «ffi $150, the interest required ; $150 ^ 5 
=9. $30^ die interest of $500 for 1 year ; and $30 -r- $500 sT 
$.06, the rate per cent, required. From the above illustra- 
tions, rules may be deduced. 

113. What is the di&irence between the interest of $615, 
for 5 years, at 6 per cenit, and the discount of the same siun, 
for the saine time, at the same rate ? 

114 A merchant has a note for $1200, payable at the 
expimtion of 90 (htys, which he gets discounted at a hank, 
and, to obHge his friend, lends him the amount received from 
the bank for the same time ; the mte of discount and interest 
being the same, viz., 6 per cent., what does the merchant 
lose by obUging his friend ? 

115. A i^ierchant has to make a payment of $994.50, and 
obtains this amount by having his endorsed note discounted at 
a bank, for 30 days. For what amount does he give his note ? 

116. A merchant purchased a quantity of merchandise, for 
which he paid $775 ; on the same day, he sold the same for 
$825. What per cent, profit did he make ? 

117. A merchant imported 850 yards of bmadeloth, which 
cost £430 sterling, on which he paid a duty of 30 per cent ; 
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'the freigiit and other charges amoixnted to $18.75. He sold 
the same at S4.75 cents a yard, on a credit of 6 months. 
What per cent, profit did he make, supposing he paid for the 
cloth 2 months before selling it, allowing money to he worth 6 
per cent a year in trade, estimating his profit at the time of 
selling it ? 

118. Sold a quantity of merchandise for $125, and lost 
12^ per cent ; for what numher of dollars should the mer- 
chandise hare been sold, to have made a profit of 12^ per cent.? 

119. A merchant sold flour at $5.75 a barrel, and niade a 
profit of 10 per cent ; he has since sold the same kind of 
flour at $6.25 a barrel. What per cent profit did he make, at 
the latter price ? 

120. A stationer sold quills at $3.75 a thousand, and gained 
^ of the first cost ; but quills being scarce, he raised the price- 
to $4.25 a thousand. What per cent did he gain by selling 
them at the latter price ? 

121. A merchant purchased goods to the amount of $1280, 
which be sold at a loss of 12^ per cent. ; and invested the pro- 
ceeds of the sale in other goods, which he sold at a profit of 
15 per cent Did he gain or lose by these transactions, and 
how much ? 

122. A merchant sold a quantity of cofl^e at 9 cents a 
pound, and lost 10 per cent He afterwards sold another 
quantity of the same kind of coffee to the >amottnt of $262.50, 
and gained 20 per cent. What numher of pounds was there 
in the quantity last sold, and at what price per lb. did he 
sell it ? 

123. A merchant imported 125 tons of iron, which cost 
£24 10s. sterling, per ton ; the freight and duties amounted 
to £35. 15s., and other charges to £7. 5s. At what price per 
ton must he sell the iron, to make a profit of 20 per cent ? 

124. A merchant imported 1250 yards of silk, which cost 
62J cents a yard ; one fifth of it was so much damaged that 
he was obliged to sell it at a loss of 12^ per cent. ; at what 
price per yard must l^e sell the remainder, so as to make a 
profit of 15 per cent, on the whole amount purchased ? 

125. A. B. purchased of C. D., on a credit of 6 months, 
the following bills of merchandise : 

Jan. 10, a bill amounting to $325.50. Feb. 15, a bill 
amounting to $450.75. April 10, a bill amounting to 
$225.50. June 15, a bill amounting to $175.25. On the 
1st of July, A. B. wishes to give C. D. his note for the whole 
amount ; at what time must it be made payable, so that no 
loss of interest shall be sustained by either party ? . 
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126. A tmder j^icbaaed of an importitig house the follotir* 
ing bills of merchandise : 

May 1, a bill amounting to 150 dollars, on a credit of 180 days* 
June 15, a bill amounting to 175 dollars, on a credit of 120 days. 
July 10, a bill amounting to 125 dollars, on a credit of 90 days. 
Aug. l^A bill amounting to 75 dollars, on a credit of 60 days. 

On the 15th of September, the trader proposed to make a 
settlement, and give nis note for the whole amount ; at what 
time must the note be made payable ? 

127. Three persons formed a partnership for the transacttoii 
of business* A advanced f of the capital stock, B f , and C 
the remainder. It is required to divide the gain, which wail 
93500, justly among them, 

128. Two men purchased a farm in company. A paid 
93250, B paid 92750. What yearly inciyoae, and what per 
cent.» will each derive from the investment, the fttrpn retttBO^ 
for 9625| and the taxes and expenses for repaim being 91ft6 a 
year ? 

I2d. A mechanic hired a large house for one year, with ^^ 
liberty of letting any part of it. At the end of 3 mentkt he 
admitted A, and at t)ie end of 6 months he admitted B, as 
joint tenants, each occupying equal podrtuAs of the hottie« 
How should the rent, waich was 9dS0, be divided among 
them ? 

130. Three men. A, B, and C, made a contnict writh a mil- 
road coipomtion to construct and grade 12 mike of their ramd 
for 917500. Aa^eed to superintend the wofk, and was So 
receive 9475 for his services* A employed 25 workmca and 
6 yoke of oxen 120 days; B employed ^ workmen and 6 
horses 75 days ; and C employed 35 workmen and 12 honea 
60 days. It was agreed that 3 yoke of ox^n ahotild he 
reckoned equal to 2 men, and 4'horses equal to 3 men. What 
number t>f dollars did each of the three men who ^ntiaciad 
to build the road receive ? 

131. What is the duty on 4 hogsheads o£ biowii su^lr, 
weighing gross as follows : No. 1, 1224 pounds ; No. 2, 1236 
pounds; No. 3, 12^^ pounds; No. 4, 1296 pounds; dmft7 
pounds per hogshead, tare 12 per cent, duty Bj^ oeiata « 
pound ? 

132. What is the duty on an invoice of woollen goods which 
cost in IiKindoii £16^. 15s. 6d. sterling, at 35 per cent, ad 
valorem ? 

133. A tax of ^ of 1 per oent^ hna been aitoeflsed 'iiyK>n Ibe 
whole amount of taxable property m mixffm. What jiluht A 

25 
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pay, whofle real estate is valaed at t7660,and pefftonal 
property at S1760 ? 

134 A tax of $5600 is to be assessed on the tovm of D. 
The real estate of the town is Yalued at S700000, and the 
personal property at $270000 ; and there are 600 polls, each 
of which is taxed $1.25. What is the per cent., or tax, on 1 xiol- 
kr ? and what is A's tax, whose real estate is valued at S12000, 
and his personal property at 93500, he paying for 3 polls ? 

135. What is B's tax, who, living in the same town, paya 
for 2 polls, and whose real estate is valued at S4750, and his 
persomd property at $1275 ? 

136. A former has 20 cows ; 3 of which are worth $35 each, 
4 are worth $30 each, 6 are worth $24 each, 4 are worth 
$20 each, 2 are worth $18 each, and 1 is worth $13. What 
is ^e average value of the 20 cows ? 

137. On a certain day, the mercury in the thermometer 
was observed to average, from 6 o'block in the morning to 9; 64 
dflgroes ; from 9 to 12, 74 degrees ; firom' 12 to 3, 84 degrees ; 
and from 3 to 6, 70 degrees. What was the mean temper- 
ature of the day ? 

136L Suppose 10 pounds of pure gold, when immersed in 
water, to displace 4 pounds of water, 10 pounds of pure silver 
to displace 7 pounds of water, and 10 pounds of a composition 
of gold and silver to displace 6 pounds of water ; wiiat are 
the proportions of gold and silver in the compound ? 

130. ** Hiero, King of Sicily, ordered a crown to be made 
containing 63 ounces of pure gold ; but suspecting that the 
workmen had debased it by using part silver, he recommended 
the detection of the fraud to the famous Archimedes, who, 
putting it into water, found that it displaced 8.2245 cubic 
mcbes of water. He next found that a cubic inch of gold 
weighed 10.36 ounces, and a cubic inch of silver weighed 
5JB5 ounces ; then, from these data, he calculated the proper- 
tians of gold and silver of which the crown was composed. 
What must have been the result V* 

140. A provision dealer purchased a lot of hogs, turkeys, 
and geese, paying 10 dollars for each hog, 1 dollar for each 
turkey, and 1 shilling for each goose. The whole number 
purchased was 100, for which he paid 100 doUars. What 
number of each did he purchase ? 

NoTx. . Questions stfoilar. to the four preceding ones may le per- 
formed hy AlUgatioh. 

141;< What is the sum of the natural series of numbers 1, 
2, 3, 4, 6, 4ec., up to 10000? . 



'mSOELLANEOUS AI9D PRACTlCAt. aiTESTIONS. 201 

*'■ 148. -A tnati tetita his store for tSOO a year, the rent to %• 
paid at the end of each year. What wiU the rent amount to at 
iftie expiratioii of 20 years, allowing 6 per cent., simple interest, 
ftr-the tise of the money? 

' 143. A tx)dy filing by its own weight, and not resisted by 
ikke arf, would <l!escend, the first second, l^X feet ; in the next 
seeond, through three times that space ; in Uie third, through 
five times, &c. Througfh what space, at die same rate of 
increase, wouM it ^fEill in a minnte f 

144. What debt can be discharged in a year, by paying 1 
cent the first month, 10 cents the second, 100 cents the thud, 
and so on, increasing in a ten-foM proportion ? 

146. A young fellow, weH skilled in numbeTs,.'agreed wiA 
a rich farmer to work for him 10 years, without any 'other 
reward for his services, but the produce of one wheat com for 
l)ie first year, and that produce to be sowed the second year, 
ahd so on till the end of the 10 years. Allowing the increase 
to be in a ten-fold proportion, and 7680 wheat corns to make 
a pint, and the whole produce to be worth $1.25 a bushel, 
what number of dollars did he receive for his services? 

146. What sum of money must a man save annually, com- 
mencing at 21 years of age, to be worth (20000 when he is 
4&. years old, the investments being made at 6 per cent, com- 
pound interest ? 

147. What is the present worth of an estate valued at 
^2000, whidi is to come into possession on the death of a 
person who is now 50 years old, the average duration of life 
at that age being 21 years ? 

148. A man has a perpetual annual annuity of '$360 doHars, 
which he wishes to exchange for a life annuity. Supposin^^ 
money to he worth 6 per cent, a year, what annuity must he 
seceive, it being jprohable that he will live 21 years ! 

149. Which is of the greater value, the income of an estate 
of 11650 a year for 12 years, or the reversion of the same 
estate forever, at the expiration of the 12 years, estimating 
compound inlerest.at 6 per cent ? 

150. A man wishes to give his son, who is now 9 years 
old, SIOOOO when he shall be 21 years old. What sum must 
be invest annually for that purpose, estimating compound 
interest at 6 per cent ? 

151. ** A railroad has been constructed through a fiirm, in 
consequence of which, the owner of the estate is obliged to 
expend 8400 in fencing. Suppose the fence must be renewed 
every 12 years, what sum should he now receive, to com- 
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15S» Tber9 are two a^jcNuiog atoree, each renting for S600 
a year ; the rent of one of them is payable semi-annuallyy and 
dw rent of the other is payaUe quarterly. What will be the 
fifferenee in the amount of income from the two stores, at th^ 
expiration <^ 10 years, provided ell the rent is invested as fast 
as it beoomes doe, at 6 per cent compound interest? 

158. A, B, and C, purchased a vessel, for which they paid 
18040. A paid 8^ times a» much as B, and B paid 2i times 
m much as C. Whai number of dollars did each pay r 

154 A merchant hired a sum of money, for which bQ 
agreed to pay the interest semi-annually, at the rate of 5^ per 
9eQt a*year. The amount of interest that he paid semi- 
annually was S99 ; what was the principal ? 

155^ A cistern has three pipes, of different diameters ; the 
lacgest pipe will ^ it in 1^ hours, the next smaller pipe yrUl 
fiU it in 8^ hours, and the smallest wiQ fill it in 5 hours. la 
what time will the cistern be filled, when all three of the pipes 
are dischaiiKing water into the cistern at the same time r 

156. If A can reap an acre of wheat in 9^ hours, B ia lOf 
hours, and C in 10| hours, in what time can they reap an 
acre, if they work together ? 

157. A farmer, having two equal Hocks of sheep, sells 18 
sheep from one flock) and 80 from the other ; afler whidi he 
finds twice as numy left in one fbck as in the other. Bow 
many were tb^e originally in each flock ? 

1^. A merchant retired from business when he had passed 
^g; of his life) during f of which period he had been engaged 
m trade, having commenced at the age of 21. At what age 
did he die ? 

159. At the commencement of business, A bad } as much 
money as B ; but at the expiration of a year, A having gained 
20 per cent., and B having lost $1200, they had equal sums of 
money, What was the original stock of each ? 

160. A man died, leaving an estate of $20000 to be divided 
between his two sons^ one being 11 and the other 16 years 
old, in such proportion that the share of each, being on interest 
at 6 per cent., should amount to» the same sum, when they 
should arrive at 21 years of age. What sum must each receive ? 

161. A nian bought some lemons at 2 cents each, and three 
fourths as many at o cents each, and then sold them all at the 
rate of 5 cents for 2 lemons, and by so doing gained 25 ceotSi 
What number of lemons did he buy ? 

162. A gentleman distributed some money among four 
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poor cbfldren, giving the first as much as the seeond and 
fourth, the second as much as the third and fourth, tiie third 
half as much as the first, and the fourth 5 ^eats. How much 
money did he give to each ? 

163. Two persons talking of their ages, one says, } of my 
age is equal to } of yours, and the difierence of our ages is 
10 years. What were their ages ? 

164« A market-woman purchased 12 apples and 6 pears, 
for which she paid 17 cients ; she purchased, at another time, 3 
i^ples and 12 p^rs, for which she paid 20 cents. What was 
the price of one apple and one pear, at the rate she purchased 
them? 

165. A grain-dealer purchased 16 bushels of com and 20 
bushels of rye, for wmeh he paid 830. At another time, 
he purchased 24 bushels of com and 10 bushels of rye, for 
which he paid f27. What did he pay per bushel for each 
kind of grain ? 

166. A and B talking of their ages, A says to B, ^ of my 
age and ^ of yours are equal to 13 years ; B says to A, | of 
my a^^e and ^ of yours are equal to 16 yws. The age of 
each IS required. ^ 

167. A gentleman left an estate,' amounting to S26000, to 
his four sons, in such a manner that the third was to have 
once and one half as much as the fourth, the second was 
to have as much as the third and fourth, and the first was to 
have as much as fhe other three. What was the share oC 
each ? 

168. A man left an estate to his wife, son, and daughter, as 
follows: To his wife, | of the whole, and i as much as the 
share of the daughter; to his son, i of the whole ; and to 
the daughter the remainder, which was $1200 less than the 
share of the son. What was the share of each ? 

169. Two persons purchased a house for S8400. The first 
could pay for the whole, if the second would give him I of 
his money ; and the second could pay for the whole, if the 
first would give him i of his money. How much money had 
each? 

170. A and B mvested equal sums of money in trade ; A 
gained a sum equal to one fifth of the sum which he invested, 
and B Iqst 8300; then A had 4j^ as much money as B. 
What number of dollars did each invest ? 

171. There are three boys, A, B, and G, whose 'ages are as 
f(4lowa : A is 6 years old, B is as old as A and i the age of 
C, and C is as old as A and B both. Wiiat are the ages of B 
andC? 

as* 
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172^ A fei^omn divided his forKine among his thnt 
sons, gimg A 8 doUara aa often ais B 6, and B 7 dollar$ as 
often 09 4 ; Ae difference between tbe shares qt A and C 
was S4500. What was the whole fortune, and (he dare of 
each? 

173, A bam is 76 leaps before a greyhound, and takes 4 
leaps while the greyhound takes 3 2 but 2 of the greyhound's 
leaps are ^tial to o of tbe hate's leaps. What nmnber of 
leaps must the greyhound take to catch the ba»9 ? 

174* A and B have tb« same iiMsotae ; A sares ^ of hii 
income, but B, by spending 8300 a year mora than A. at the 
end of 8 years, finds himself S400 in debt. What is their 
iaeomei sii what does each spend per year ? 

17^. A merpbant laid out #50 for linen and ootton clolh, 
buying 3 yards of linen for a dollar, and 5 yards of cotton 
for a dollar. He afterwards sold | «f his Imen and ^ of his 
cotton for $12, which was 60 cents more than it cost hifd» 
What number of yards of each kkid of dcA. did he pur- 
chase? 

176* What is ^ hour of tbe day, when the tii|ie past from 
noon is equal to ^of the time to midnight ? 

177. The hour aad minute hands of a okiek am topfether at 
12 o'clock. When will they be together the first limfi after 
12 o'cbok ? When the fifth time ? 

178. At what time will the hour and rainuta bands of a 
clock point in opposite directions tbe ftst time aft^ 1^ 
o'clock? When will they point in opposite directions tha 
fifih time ? 

179. A man bought apples at & cents per dozen, half d 
which be exchanged for pears^ at the rate of 8 aj^les for 6 
pears; be then sold all his apples a&d pears at 1 cent each, 
and by so doing gained 19 cents. How many apples did be 
buy, and how much did they cost ? 

180. A tne^^anic purchased a lot of bnd, containing 2400 
square feet, at 93.75 a foot, on which he has built a stote 
which cost $5750. The taJK^ and repairs amount to $250 a 
year. What yearly rent must he obtain for the store, to make 
a profit of 10 per cent, on the investment ? ^ 

181. A. manufacture in I^owell remits to m agent in New 
Orleans a BUI of Ei^change ofi London, which ha is directed 
to sell, and invest the proce^cU in cotton* On sellt^ the biB 
at 10 per eeat adyan^, the agent reeeivad #4015* What 
number of pounds sterling was the biU dsifm for, and wluU 
smn will, i^ agent bava reioain^g to iAveet, after deducting 
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1 of 1 per cent, on the sum for which the biU was 8<M, and 
2| per cent, on the sum to be inrested ? ' 

182. A merchant received on consignment 3 hales of 
sheeting, marked A, B, and C. A coqtained 420 yards, of a 
quality 15 per cent, better than B ; B contained 3S0 yards« 
of a quality 10 per cent* poorer than C ; and C contained 
450 yards. The whole were sold together, a4 12| cents per 
yard. How much should be credited to each, after deducting 

2 J per cent, commission ? 

183. A son having asked his father's age, the father 
replied, " Your age is 18 years ; to which if five eighths pf 
both our ages be added, the sum will be equal to mine/' 
What was the father's age ? 

184. A and B set out from the same place, imd travel in 
the same direction. A travels uniformly 18 miles a day, and 
after days, turns and goes back as far as B has travelled in 
those 9 days ; he then turns again, and^ pursuing his journey, 
overtakes B in 22J days from the time they first set out. It 
is required to find the rate at wjiich B uniformly travelled- 

1jS5,. At B, and C bought a piece of land, the profits of 
which amount to $120 per annum. Now, the sum of money 
that each paid was in such proportion, ^t as often as A paid 
$5, B paid t7, and as often as B paid $4, C paid 86. How 
much rnust each have of the profits per annum ? 

186. A and B can dig a trench in 4 days, B and G in 6 
days, and A and C in 5 days. In what time would A, B, and Q 
dig the trench, and in what time would each of them dig it ? 

187. A mechanic engaged a lad to work for him 48 days, > 
on the following conditions : ^^ For each day that he woriced 
he should receive 24 cents, and for each day that he was idle 
he should pay 12 cents for his board. At the expiration of 
48 days, the account was settled, and the boy received $5.04. 
Required the number Qf days he worked, and the number of 
days he was idle. 

188. A market-woman purchased a certaiin number of eggs 
at 2 for a penny, and as many more at 3 for a penny ; and 
having sold them all at the rate of 5 for 2 pence, found that 
she had lost 4 pence. What number of eggs did she pur- 
chase ? 

189. A and B can perform a piece of work in 8 days, A 
and C can perform it in 9 days, and B and C can perform it 
in JO days. In what number of days can each perform the 
Work alone ? 

190. A and B have each the e&fm incoR>e. A coiitmct^ 
auMOMal 4eUf Bmovmimg to f of it; B livw «n ^ af it; anid 
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at tbB end of 10 yean, B lends A a sum saffieient to pay Iiis debts, 
and has $160 left. What is the income df each t 

191. A Tonng man, at the age of 21 years, had a sum of money 
given him by his father. The young man supported himself during 
tiiree successive years for $50 a year ; and at the expiration of each 
year he increased that part of the sum his father gave him which he 
had not expended for his support, by a smn equal to one third of the 
same part. At the end of the third year, he had doubled the sum 
hj,&Aer ga« him. Wh«au«berof d«Uar.did hiafiuhar gi«, 
him? 1 

19S. A merchant died, leaving $60000 ; which he directed his 
excutor to divide among his 4 sons, whose ages \^ere 8, 10, 13, and 
15 years, in such proportion that the share of each, when invested at 
5 per cent, compound interest, should amount to the same sum when 
each should attain the age of 21 years. The share of each son is 
required. 

103. A young man, being asked what salary he had, replied, " At 
present I have $550 ; the first year of my apprenlic^up I re- 
ceived only $100, but, on account of my industry, I have rseceived, 
each year, an addition of $50 to my salary." Required the number 
of years since he commenced his apprenticeship. 

194. A mechanic owns a wagon, having a mechanical apparatus 
attached to it, by which the difference of the number of revolutions 
of the wheels may be determined. Suppose each of the fore wheels 
to be 9 feet 9 inches in circumference, and each of the hind wheela 
to be 12 feet 3 inches in circumference. Now, on a journey, the 
mechanic has ascertained, by means of the apparatus, that the fore 
wheels have made 3600 more revolutions than the hind wheels. 
What distance has he travelled ? 

195. A colonel, wishing to form his regiment into a square, made 
two trials. At the first trial, he had 29 men left, afier completing 
the square ; at the second triad, having extended the side of the first 
square by one man, he wanted 33 men to complete the square. 
What was the number of men in the regiment ? 

196. A traveller, setting out on a journey, took a sum of money with 
him, to defray his expenses. The first week, he expended $50 more 
than the half of it. The second week, he expended $30 more than 
the fifUi of what he had remaining. The third week, he expended 
$20 more than the fourth of what he had remaining at the end of the 
second week ; when he had only $10 dollars left. The sum that he 
had at the conunenoement of his.joumey is required. 

197. A and B can do iV of a piece of work in a day, B and G 
can do -^ of it in 2 j- days, and A and C can do j- of it in 4iV days. 
In what time would each do it alone, and in what time would it be > 
done if they all worked together I 

198. On a certain day, 20 &nners, 30 merchants, 24 lawyers, and 
24 tailors, spent at a dinner $64 ; which was divided among them in 
such a manner that 4 farmers paid as much as 5 merchants, lOl 
merchants paid as much as 16 lawyers, and 8 lawyers as much as 
12 tailors. How much money did each class pay ? 

190. Two partners, Peter and John, bought goods to the amount ' 
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of $1000 ; in the patchase of which, Peter pmid more than John, ani 
John paid -^ I know not how much. They then eoMl their goods for 
ready money, and thereby gained at the rate of 200 per eent. on the 
prime eoet ; they divided the ^in between them in proportion to the 
purchase money that each paid in buying the goods ; and Peter says 
to John, My part of the gain is really a nandsome sum of money ; I 
wish I had as raahy such sums ae your part eontains dollars ; I should 
then have $960000. I demand each man's paiticular stodc in 
purchasing the goods. 

300. A eertain gentleman, at the time of marriage, agreed to give 

his wife f of his estate, if at the time of his death he left only a 

daughter ; and if he left only a son, she should have i of his property ; 
'but, as it happened, he left a son and a daughter, by which the 
widow received in equity $2400 less than if there had been only a 
daughter. What would have been his wife's dowry, if he had left 
only a son t 

201. A merchant increases his capital 3rearly by 20 per cent., but 
takes from it annually $1000 for the support oi himself and f^ily; 
After he had carried on his business in this manner for three years, 
he finds, after deducting the usual sum of $1000, that his capital has 

increased $200 more than f of {he original sum. What wa? Uq 
original capital ? 

202. A, B, C, can build a house in 20 days, B, C, D, in 24 days, 
C, D, A, in 30 days, and A, B, D, in 36 days. Suppose they all 
commence the job together ; but that, after 10 days, A eat his toot, 
and e«ieed working ; two days afterwards, B was compelled toleave^ 
and at the end of 18 days, C was oompefied to leave ; in what th[M 
would D finish the job? 

203. If 1$ Qxea eat4i- aores of graas in 2 weeks, and 24 oxen ^ 
14f acres in 5 weeks, how many oxen will eat 48 seres in 8 weekff,. 
ike grass being at first equal on every acre, and growing uniformly} 

# 

Art. 964. We have shoum, b^ a diagram, (Art. 189,) thai iki 
tquare ietcribed up&n the hypethemue of a right-angM iriangU is 
9qtuU*to the sum of the squares described upon t£s bass and jterp^dieu^ 
Utr ; hence, vshen any twe sides of a right-angkd triangle are given, 
we can easily find the third side. 

When the base and perpendicular are gioen, we can find the hyMthe- 
nuse by extracting the square root of the sum of the squares eftksbass 
and perpendicular^ 

When the hypothenuse and either of the other sides are gioen, we can 
Und the third tide by extracting the square root of the differenoe of the 
squares of the hypothenuse and given side, 

204. There is a right-angled triangle, the hypothenuse of which, 
is 90 feet, and the perpendicular 54 feet ; what is the length of the 
base! 

205. What must be the length of a ladder that will reach a win- 
dow 24 feet from the ground, Uie foot of the ladder being pliu^ 7 
ftet from the wall of the building ? 

206. A line 244 feet in length will reach from the top of the waUl 
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of a fort) situated on the bank oTa river, to its opposite side ; the 
river is knowa to be 340 feet in width ; what is the height of the 
walls of the fort < 

807. There is a rectangular sehool-room, 72 feet in length, and 44 
feet in width ; what is the number of feet from the centre of the 
room to either corner! 

908. A and B start from the same place ; A travels 131 miles 
diiectly oontk, and B, in the same time, travels 144 miles directly 
west. How many miles are they from each other ? 

dOd. Th^ieis a room 18 feet in length, 16 feet in breadth, and 13 
feet in height ; what must be the length of a line that will reach 
from a comer at the bottom to its opposite diagonal comer at the 
topt 

310. Suppose a ladder 30 feet in length to be so placed in a street 
as to reach a window 34 feet from the ground, on one side of the 
street, and, without moving the foot of it, will reach a window .18 
feet fbom the ground, on the other side; what must be the width of 
the street? 

311. Suppose a pole to stand on a horizontal plane 06 feet in 
height above the sur&oe ; at what height from the ffround must it be 
cut off so that the top of it may fall on a point 48 feet from the bot- 
tom of the pole, the end where it must be cut off resting on the up- 
right part! 

Note. ^jT ike square of the base or perpendicular of any right" 
angled triangle be ndttracted from the square of the sum of the other 
two sides, and the remainder dimdied btf twice their mm, the quotient 
wUl be the length of the reqtured perpendicular or base. 

313. There are two columns in the mins of Persepdis left stand- 
ing upright ; one is 70 feet above the plane, and the ether 50 feet ;- 
in a straight line between these, staads a statue, 5 feet in height, 
the head of which is 100 feet from the summit <of the higher, and 80 
feet from the top of the lower column. Required the distance be- 
tween the tops of the >tNve tcolumns. 

313. Three pdes, each 50 feet long, firece ereeied «n a plain se 
that the upper ends met, and the low&t ends were ^OO feet apart. 
What length of rope was required to reach from thek point of ineefr- 
ing to the ground ! 

314. What is a mean proportional number between the numbers 
80 and 1441 

Note. A mean proportional between two given nunAers is a ntifft- 
ber whose second power is equal to the product cf those numbers. Hence^ 
the square root of their product must be the mean proportional required, 

315. What is a mean proportional between 25 and 289 ? 

3L6. A circular pavement contains 15625 square yards; what 
must be the length of the side of a square which shall contain the 
same number of square yards ? 

Note. The area of a square surface being equal to the square of its 
side, hence the square root of any given area must be the length of Ms 
'tide of a square which shaB contain that area. 
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217. It is required to lay out^OO acres of land in the form of a 
rectangle, which shall be twice as many rods in lengfth as it is in 
breadth ; what must be its length and breadth t 

Note. ^ we eaOract the square root cf &ne half the number of 
square rods in the given quantity of land, this root must be the required 
breadth, 

• 

. 218. Suppose I wish to set out an orchard of 600 trees so that the 
length shall be to the breadth as 3 to 2 ; how many trees must it be 
in breadth, and how many in length ? 

219. A farmer owns 4 pieces of land ; the first contains 4 A. 2 r. 
10 rods ; the second, 5 A. 1 r. 15 rods.; and the third, 6 A. 3 r. 20 
rods. The fourth is in the form of a right-angled parallelogram, its 
length being three times its breadth, and contains just as much land 
as the other three pieces. . The length and breadth of the fourth 

Siece are leqaired. Suppose there is a bam in the centre cMf the 
mrth piece of land, what must be its distance frcwn ew^ side and 
end, and from eaeh comer! 

220. A surveyor wishes to lay out a township, containing 640 acres 
of prairie land, in the form of a right-angled paralleU^ramt t he 
length -of which is to be in proportion to its breadth as 4 to 3. What 
must be its length and breadth ! Supposing there is a tree standing 
in the centre of die township, 165 feet in height, what must be the 
distance from the top of this tree to the centre of each side, and to 
each comer, supposing the land to be perfectly level ? 



^UESTIOMS REQUimilirG THB BXTRACTIOIT 

OF THB CUBE ROOT. 

Art* 9(lff • 221 . The bushel measure is 18.5 inches in diame- 
ter, and 8 inches in depth ; and contains 2150.4 cubic inches. What 
must be the length of the side of a cubic box which will contain the 
same quantity ! « 

Note. Iff' we esetract the aibe root of any given numBer^ the root 
must be the length of the side of a cube which wiU contain the same 
quantity 

222. A carpenter was directed to make a cubical bin that should 
contain 25 bushels ; what was its length, breadth and depth? 

223. There is a eranite pillar containing 187.5 cubic feet ; its ends 
are equal and parallel squares, and its lengtii is 12 times its breadth 
or depth. Its length, breadth and depth, are required. 



PROPORTIOUrS AMOHOST lilNESy SURFACES, 

AND SOIilDS. 

Art* 980* Lines are proportional to each other simply as 
their lengths, since they have but one dimension. 

Tlie areas of similar surfaces are proportional to each other as 
the squares of their like linear dimensions. 

The contents of similar solids are proportional to each ether as 
the cubes of their like linear dimensions. 
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COMPAAISOM OF THIS CORREBPOVDIXG. 
LilirBS OF SIMILAH FIGURES. 

Art* 907* Similar fijirttres «re tiiote which haVe all tiieiY 
corresponding lines proportional. 

If the diameter of one circle is twice the diameter of another, tlw 
circumference of the one is twice the circumference of the other. 

If the side of a rectangle is three times the corresponding side of 
a similar rectangle, all the other sides of the one are three times the 
corresponding sides of the other. 

If the aide of a triangle is four times the corresponding side of a 
similar triangle, all the other sides of the one are four times the 
oortei^tibding sides of the other ; and the s^ime principle is applica- 
ble to did corresponding dimensions of all similar Surfaces and solids. 



COMPARISON OF PARTS OF THB 8AM« 

FIOURB* 

Ajft» flttS* '* Finding the ratio of the diameter of a cirole lo its 
circumference, called squaring the circ/«, is a problem that iias long 
peeled mathematicians ; but its further investigation is now gener- 
alli^ abandoned, they being satisfied that the exact ratio cannot ba 
found, While, for all practical purposes, it was long since discovered 
with sufficient accuracy. 

Archimedes discotered that if the diameter of a circle be 1, the 

cireyii^iurence wi^ he between 3f^ «fid 3|^« and heqee he gave, 

the practical ratio as 7 lo S8, or 1 te 9^. MtTiil£s a G^erman mathe* 
matician, established the ratio, for practical purposes, at U3 to 36i. 

'LtUDOtP VaK CfiutEK, a Dutch mathematician, iiivestigated ^the 
subj^ ^ith great care, and carried the calpulation much further 
than any cf his predecessors. He proved tj^t if the diameter of a 
drcle be 1, the circumference will he greater than 

3«UtfM088dS9t93S364d964838ir79d0e88. bat lees than 
8. UldS886358d79il8d64696433d9d?»50889.*' 

Enclosing the circle between an inscribed and circumscribing pel]f« 
geau was the mode adopted by Van Cenlen. As we increase the 
number oi sides, the sum of all the sides, or the perimeter of the 
polygon, will approximate more and more nearly to the ciitumfer- 
ence ot uie pircle ; and if we enclose the circle between two eimilar 
and corresponding polygons, the length of thecireumference will be 
somewhere between the perimeters of the two polygons. 

For practical purposes, it is usual to consider the circumference 
3.1416 whw the diameter is I, this bei»g within lessthra iMQ^i of « 
unit of the exact ratio. Assuoiing this raitio as accurate, if the diame- 
ter of a circle be 1, ^ of its circumference will be .5336, whieh iseqwal 
to ^e ^Wft arc upon one side of a regular hexagon ; and the side of a 
hex^^n being equal tb the radius of its circumscribing circle, henoe 
the sine is .8 ; So that the curve exceeds tiie straight line .0236. The 
radius of a circle, is a straight line extending from the centre of the 



fofowff^^figopp jfiXL be ^ 1 jto 6.^8^2. 

tar Tp fiS^^? ^mmt W F.9P^iQUf4 iftulUpUpre apd divvi|oi» 

H0 ^h^ mvm^y »t ^mp «# the (urpijpQ^er^pqe <;< ^y 
circle will be 3.1416 times its diameter ; also, th$^ 4|^ difupl^t^f ^ul 
be Jt2i8 o^ 'SISS of its oiTcamference : hence, if the diameter of any 
eirele be multiplied by 3.1416, the product will be its circumference ; 
also, if t|ie diasoj^T ,9f fny «ir<4p J^ divid^ by -9^B3, X^ .quotient 
will be Its circumference. It also follows, that if ijjie circumfer- 
•iice of' any mrole be divided l)y d'.14il6, the' quotie^ wilt'M its 
diameter ; also, if the eiTettiiifefence bf any etrole be multiplied by 
J)M88, thd product wttl be its diameter. ' ' 

It can be demonstrated that the circumference of a circle X by 
Q|^6.£^il^ of ij^ diameter =?jthe ar^a-; 9l^,.th?M; jibe ,^aae gf Ihe 
diametor X by oiie fourth of 3.1416 s the d^^. '^^d Z-HtfiXi 
QfM^ .7^ ih&ac», if ,the jajuajce of the diiiwet^ pfwiy circle be 
multiplied by .7854, the product will be the ace^. .^^ t T" *7i^^ W 
1.2732; he nce, if the square of the diameter of any circle be divided 
1^ TJ^TW, the quotient will be ^e ariea^ ' ' * 

-ft has been i^own that the area of a oirele whose disuneter is 1 is 
.7854 ; therefore, its square root must be the side of a square whose 
area is equal to ^e area of the ciijde. ^he >v/.7864 =^5.8862 ; hence, 
if the diameter erf" any ciroJe be multiplied by .8862, the product will 
be the side of a square wbose area is equal to the area (rf* the circle. 

The diameter of a circle beinjg^ I, its square i& 1 Xf 1 » 1, and the 
diimetof 1 is equal to the'diagdi^al of the inscribed square. Since 
the diagohal divides the squa^te inlo two equal right-angled triahgl^', 
ti^e]n^foi(e the square of the diagonal must be eqdal to the siiio^ m the 
fljquares of 4ie base and perbendiciilar, which are tyo of the sidies of 
i&^ inscribed square ; henc^the square of the base or perpebdicular 
must be .5, and V -5 = .7071, the lepgth of the side of the inscribed 
sqnaie. -Then it /ofiows that if the diaqieter of any eirde be miilti- 
plied by MIA, the product wiil be the side of the inscaribed square. 

We have shown that the ratio of the diameter of a ciiole to a side 
of its inscribed square is as 1 to .707.1, and we have also shown that 
the circumference of a circle to its diametor is as 3.1416 to 1 ; hence, 
the ratio of the fircumfereaoe of a cizcle to ajside of its inscribed 
square isjjs 3.1416 to .7071, and .7071 -s- 3.1416= ^,fi decipial 
ratio sufficiehdy exact for practical use ; therefore, if the circumfer- 
ence of any circle be multiplied by .225, the producWill be the side 
of an iiiF¥T»^^ ^uaxe. li we divide the side of the inscribed square 
hy JSd^^Jthe quotiGi^t will be the circumference of its circumscribing 
circle. 

SiaG0 thejode of the inscribed square is .7071 of the diomet^ of 
its cixcumacribing cinrfe, the diametor will be 1-^ J7071s 1.4142 
times the side of thp inscribed square. 

Zhejusea of a^phere whose diameter is 1 isrS Ji41i^ 4 imd3.1416 X 
i ^.5236, the solidity of a sphere whose diameter is 1. Hence, if 

26 
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tiie surface of any sphere be multiplied hj ^ of its diameter, the 
product will be its solidity. Or if tne cube of the diameter of any 
sphere be multiplied by .0936, the product will be its solidity. 

We might illustrate the method of findingmany other ratios 
which are sometimes used in calculation. Whenever we find a 
decimal ratio having reference to a circle, we may rest assured that 
it is derired in some way from the ratio of the diameter of a circle 
to its cirBumfereDce. 



COMPARISON OF SIMIIiAR SURFACKS. 

Art. 969. The areas of surfaices, and the contents <^ solids, 
when expressed in numbers of the same denomination , may be oomr 
pared, and ikeir proportional magnitudes expressed in a firactional 
iorm* 

• 

Similar surfaces and soUds are those which have dU their correspond" 
mg dimensions proporHonal, 

The areas ofsimlar surfaces areto each other as the squares of their 
corresponding dimensions. 

The ratio of the square of the diameter of one circle to the square 
of the diameter of another, is equal to the ratio of the area of the one 
to the area of the other. 

In two «ii9it/<QKr rectangles, the ratio of the area of the one to the 
area of the other, is equal to the ratio of the square of the side of the 
one to the square of the corre^onding side of the other ; and this 
principle is ^>plicable to all similar simaces. 

S34. There are two similar rectangles ; their corresponding dimen- 
sions are as 3 to 4 ; the area of me smaller is 64 square yards. 
What is the area of ^e greater t 

225. There is a square township of new land, each side of which 
measures 1020 rods ; what must be the side of a square piece of land 

t|iat shall ccmtain ^ as many square rods ! 

390. There is a drcular pavement 15 feet in diameter ; what must 
be the diameter of a circle which shall contain 8 times the number 
of square £9et? 



COMPARISON OF SIMII«AR SOI«Il>S« 

Art* !870» The contents of simOar soHds are to each other as 
the cubes of their corresponding dvnensions. 

937. There are 9 cubes ; the side of one of them is 9 inches, the 
side of the o^r is 4 inches. How many times p:realer vs the cube 
whose side is 4 inches than the cube whose side is 9 inches! 

2X9X9a8, the number of cubic inches in the smaller cube. 

4 X 4 X 4a64, the number of cubic inches in the greater cube ; 
and 64 inches are 8 times 8 inches. Hence, we perceive that when 
the corresponding dimensions of two similar soMb are to each other 
as 9 to 1, the ccmteats are as 8 to 1. 
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Wken tibe ooROBpondiag dnuaiioas ue as 8 to 1, the co at e ato 
are as S7 to 1. 

Whea the conesponding dimeiutioiiB are as 5 to 6, the contents 
are as 125 to 216, &c. 

228. There is a cubic box whose side is 18 inches ; what must 
be the side of a cubie box which shall contain 8 times as many cubic 
inchest 

229. There is a cubic block of granite whose side is 24 inches; 

what must be the side of a block diat shall contain ^ as many cubic 
inches! 

230. If a cubic block of granite, whose side is 12 inches, weigh 
166 pounds, what will a cubic block of the same kind weigh, the side 
of which measures 36 inches? 

231. If a cube of Swedish iron, whose side is 12 inches, weig^ 
486.878 pounds, what will be the weight of a cube ci the same ~ 
of iron, the side of which is 18 inches? 



COMPARISOM OF DISSIMIIiAR SURFACES. 

Art* STl* The area of a circle is equal to the area of a tri- 
angle of which the radius of the circle is the perpendicidax^ and the 
circumference of the circle is the base. 

From this analogy we derive the rule for findin? the area of a cir- 
cle, viz., Multipfy half the circumference by half the diameter ; or, 
miUtiply the circumference by one fourth of the diameter. 

Tliearea of a circle is .7854 of its circumscribing square, and the 
area of an ellipsis is .7854 of its circumscribing parallelogram. The 
square root of the product of the transverse and conjugate diameters 
of an ellipsis, is the diameter of a circle equal in area to the ellipsis. 
The area of a triangle is equal to half the area of a parallelogram of 
equal base and altitudes ; hence the rule for finding the area of a tij- 
angle is to multiply the base by half its perpendicular height. 



COMPARISON OF DISSIMILiAR SOJLIDS. 

Art* 3T3« " As the drde, in surfaces, contains the greatest 
surface within the same bounds, so the sphere, in solids, contains the 
greatest solidity within the same surface ; there being no comers in 
the one or the other. Both in solidity and surface, the sphere is { 
its circumscribing cylinder, if we take into consideration the surface 
of the ends of the cylinder ; the surface of the sphere being equal to 
the curve suriace of the cylinder, without its ends." 

" If the diameter of the sphere be 1 inch, its solidity will be .5236 
of an inch ; and the solidity of the circumscribing cylinder will be 
.7854 of a cubic inch ; of which .5236 is just |." 

*' The surface of an inch globe is 3.1416 square inches ; and the 
curve surface of an inch cylinder is 3.1416 square inches, to which 
.7854 being added for each end, we have the whole surface 4.7124 
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iffiitd ii«)iie8, ar>iPhiUh $.14iedff«liH'm bf dieLflobe ft jnlif ; so 
that both in solidity and surface the globe is } of its cftr0i:S(feenfaiii^ 
«$yliiid6)r. The stmM of a vf^\ste is^ufll ID fasm tamai the tE& of 
a great circle of it." 

<* Sut^fftcd ittcrdases ai the s^fuaire of ltd tineaar dimenBloiul dbly, 
white B6lidit5 i»<»^a8ei sM the c4bd of the Hnndr difiAmsfoDs df tife 
solid body ; a fflobe 2 inches .in diameter has four times the mftBOaa 
'd( btid only an iiieh in diaiuetisr; iind it hks 6 tiM^tf ttae sblidi^. K 
the diameter of the base of a cone b^ equal 16 Ufe perpondicsiilsr 
height of the cone, then the solidity will be half that of ft inhere 
^oae diataaeter is equal to the base of the done,' and ^ a( -A c;^^der 
of the sadie base and altitude as (he. cone." , . 

From which it appears, that, the height and diatneter beiiig eqdfd, 
€be soUdity of a cone^ sphere and cylinder^ are as 1, S» 3. If sc^fif Un- 
der of equaLdiameter and height be inade to contiin .3 pints df Hr^V, 
and a cone of equal diameter dnd height as the tfylinde^ fao iAtrodaeddi 
one pint will run out ; and if the cone be taken out, and a sphere of 
the same diameter be introduced, another pint will run oyer." 



I 

I 



FKACTICAIi <%USBTIONS IN MSHrStTftJia^I^K* 

Airt. ^^. ^32. there is a circle 61) feet in diameter ;Wk^t 
i^its ai»a? What is the di^erence between its inscribed aiia cir- 
cumscribing squares ? . ^. ' 

233. There is a hollow cylinder 9 inches m 3iameief,.ajidl2 
inchea in length ; what part of this cylinder would IbHS fillea by the 
largest square ^rism that could be placed within it? ; ^ . .. ^.. . ^_ 

234. There is a hollow globe wiose inside diameter iaS iipclbes ; 
wii^t is the side of the largest cube that can be placed wi'tliun it? , 

2^5. There are 4 cubic boxes ; the inside dimensions of each ip^ie- 
ipe 12 incbes. Suppose a globe, 12 inches in diameteir, to ^ V^f^ 
m one of ^em ; a cylinder^ 12 inches in diameter and IS^ ^PP^'^ 1^ 
length, in a second ; a square pyramid, whose side knd perpehdictilar 
height are each 12 inches, in a third ; and a cone, whose diameter and 
perpendicular height are each 12 inches, in the fourth. What num- 
ber of 4iM of wlii^ ^6tld be i«qiut6d to fill HcH <lf Hns'HbJk^i the 
solids remaining. in them 1 ., ^ 

236. What will fee the Expense of palhtihg the ^alilS 6f 4 room 
\yhich theasure 75^ feet in compass, and 12.5 !eet ih height, lit lb 
cents a squ^e y^rd t 

237. Tftie length 6f a roOm is 20 feet, its width iS feet, Its freigiit 
12 ieet ; ^hkt will the coloring of the walls come tb, ^t 12^ beiittii 
square yard ; dedticting k fireplace, 6 feet by 4 feet, aiid \ WinddWi^) 
eaqh 6 ^t 6 inches by 3 feet 9 inches? 

238. What will fee the co^t of paving a irectarf^kr yarflj die 
length being 21 yi^rds, iind the breadth 15 yards, in Virhicih ^e^ »& 
foot-path, 5 feet 3 inches wide, running the whole lenj^th of the Jafd : 
the path to be jpaVed With broad stones, at 36 cehtd a square y&T^.* 
and the remainder of the yard with bricks, at 24 centd & »^uafe 
yard? 
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S99. Wlttt tHIi be tlie ezpenae of painting a oomeal aphe, of 
which the height ia 60 feet, and the diuneler at the baae ia 10 feet, 
at 15 oenta a aqnace yard t 

940. A gentleman haa a bowlii^'-gieen 300 feet long and 900 Ihet 
niOBd, which he wiahea to raiae a root higher, by meana of the eartfi 
dog out of a ditefa which anrroanda it. To what depth mnat die 
di^ be dttg, auppoeii^ ila breads to be 8 feet t 

941. 'What would be the ooet of ezesrvting the New York and 
Erie Canal, anppoaing it to be 900 milea in length, 40 feet in width 
at the anrftoe, 39 feet in width at the bottom, and 6 het in depth, at 
95 cents a cubic yard t 

949. Svppoae the wkeda of a railroad ear to be 3 ftet 9 inchea in 
diameter, what number of rerolntions do they make in a minute, 
when the can are running at the rate of 95 mUes an hour! 

943. The court-honae in Beaton haa 8 granite pillara, each 96 ihet 
6 inchea in length, 4 feet 6 inchea in diameter at the baise, and Sfeet 
inehea in diameter at the top. What number of cubic feet do 
they contain ; and what in their weight, allowing a enbio iom to 
weigh 9760 ounceat 

944. There ia an eUSptiGal pavement ; its longer diameter la 90 
leet,and its ahorter. diameter 60 feet. What ia ita aieat Whit 
would he the area of ita circumacribing parallelogram t 

945. A gentleman haa a flower-garden, 180 feet in length, and 190 
feet in breadth, which ia encloMd by a brick wall, (except the 
entranoee,) 4.5 feet in height, and 19 inchea in thickneaa, the wall to 
be indnded within &e limita of the garden. Oppoaite the centre of 
the guden, on each aide and end^-there ia a ^ale o feet in width, and 
in the centre of the garden there is an elliptical pond, whoae longer 
diameter is 60 feet, and ahorter diameter 40 feet, around whidi there 
ia a gravel-walk 6 feet in width ; there is alaoa walk 6 feet in width, 
next the wall around the garden, and from each gate to the waHc 
around the pond. What number of square feet are there in the 
guden, cxolusiTe of the pond and widks, and what number of brhdn 
will be required to build the wall, allowing each brick to be 8 inchea 
long, 4 inches wide, and 9 inches thick 1 

946. A tract of land is to be laid out in tiie ferm of an equal 
aquare, and to be endoeed with a poet and rail fence, 5 rails high, so 
that each rod of fence shall contain 10 rails. How Jarge must Mid 
aquare be, to contain juat aa many aerea as there are raila that en- 
dose it! 

947. A carpenter was directed to make an ice-diest 6 feet in length, 
3 feet inchea in breadth, and 9 feet 9 inchea in depth, meaanring 
inside, and to make it of plank 9 inches in thickness. What num- 
ber of feet of pbmk, beard measure, will be required to make it. al- 
lowing 10 per cent, for waste ? What will be the cost o£ the plank, 
at $94 per thouund feet, board measure! What ia the capacity <^ 
the chest in beer gallons! 

Note. MerchanUile hoards are usually I inch m thickness ; hence^ to 
reduce the superjkidl contents of plank to board measure, mtiftjp/y tAe 
superficial contents by the thickness of the plank. 

26* 
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M6w ThWB m a gaiden lO^feet in langtfi, ihd 89 IM M bfiilidth. 
Ob etth aide tod and of Ike gfaMta tiiBM i* • bolder ef uAilbnn 
width, which contaiiu juet one fourth of the wMe wea ef the gM- 
4mk t Wbat ie the wiiM ^f the border I Within Ihe boidet, OH tech 
Inde and ted^ there ii 8 flmTeled Wmlk wbidi eooteine iHbt one eifhih 
4f tlw whole ana of tte gardbn ; what b the %iddb of the waUtl 

849. Four men, A« B^ Oand D, poMteeed agnodBtnaOM ilMkaa 
in dtMOMoTf and ef nnifenn tt^kness; ho# teM of ita diiaAfeter 
mmt eiudi gtind off, to hare an ^aal rinoe of te atone, if A intt 
fiinda Im abam, then B, then C, thenB, naUaf tioattowaaen for 
the eyel 

S6eu Tbei» are » ap ple %ree t in Mo i«ha* d»atatidiBg<ft feet ayu-t, 
and each tree 40 feei fram the watt i^cb i ici eea a Ae ea e ha m d ; 
what is tbeahorteetdiettnaetfanCa begrnMiBl paw ovuv in tanning 
IhNi ote tree to the waU> and Ihnn to ilia oHier ttee f , 

»l. TbeteiaaaqnuepytamidreariiaideoritibaniinaOilMlMl, 
Ita ipftrpandiciilar heigbt ia 180 inebnat wiiob ia to be divided, by 
a ne t tXiB pwrattet to ito baaey into tfawa eqnal piate ; the piwpiwiieBiMr 
heigfht of each part is required. 

- 068. n0bideaeftwo8(inaMpieoaa<iftiiidaieaa8to«,ai*the 
MUbof «hiirei9eificiaie6Dtentaiad0000aitfualeal. WiMliaiito 
length of a iideaf ebA piece I 

aiftt AladypuTebaaedtbiaepieeei<ifeMi,pa|rklcraatfUmf«anta 
« yavd fM eHoh piMaaa tbcte ava ywda in the pieeb. Thaiwfcele 
ranter ^jFaida paicbaeed waa SO^and ^iba pridaa^f Ifab t h a oa pia eae 
vam fvoportioaaia to eaob other ««> 0^ iOw The nitolb tenter tbe 
Ibre0 piaeea wdl $4«64. The^rtudenambataf |npdiuiabib{MDe 
ia ie^aiaedw 

. 864. Tbekaia«beKintheleimafan^Hitteiiba$eMhfofito.«idea 
p l# iaebeat tteaeaniig inaidai Wbat ia ita cateeitSf k oabie 
ii^ebeal What ia tbeaoUdbantentoof the kn^feeifl^batbat cnbe 
iiaeed %i thia box ? Wbat ii the aoiid cenlbMa of the k^eet etribe 
^«liUd baplaeed wiibin thia^^obe, if it worn beUo%, aiijptieii^ 
lipa Ji^VMna 'oianMsn In ae irv inffBea ? « 

NpTa. f^<9ide '^-u cubic Am, ^M ^ iionM^ of tki Imrgett ^kie 

nek^ M m ^w rofmhoJkwgUb^4md4he4^ 
miMiktA.,cmhd^pkKstdvMmU^m^ ^U» epml; md ^m third 4g4ke 
square of the diagonal of a cube is equal to the square (^ the side ^ 4ks 
-^' hsfiiss^ii^ e(pmrs4npUmmbis ^ sideif iu 



vSffj, 9uif|MBb a ' m31, 96 incnifia in inluBietBit, fo be dritetted doHfn to 
lb mbb ^ what \^otiid b6 ra ane? 

!M. Bd^l^iltg^ a j?lobe inby be tamed ottt of aeabe, WbbM eftfib 
4lk «ft ihtehee hi tenigth T 
' Sv?. Reqtiti^ Ibe bide of' ab iMjuQaiti^!^ lif!Bitt||'}e, titst maj be bi- 
acribed in a circle 90 feet in diameter. 

858. There ia a ^artain piece of round timber,34 iocfaea in diame- 
M ; required tbe aile of an equilateral triangukr beam, that nugr 
M neVn from it. 
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9^9m li tumiif 4 «M koiM ohtiift i^ » liiif , it ivw ^terre^ tint 
1^ 0i|tor wh«^ Md9 tw«» tiiinn» vMU tb^ kuMt wfaeel ande bul one ; 
the wheels weiie heth 4 iiwt l^k, viulfiiqpfMiqgtiMBi Used «I5 f«et 
iiminder «ei the ftzlei, wMt was ihe eitownferenoe of the trade 
^eeeribed hj the outer wheel ? 

SQiK A hmexf having a qbaatitf of Wheat to nioM|iae»iode hut- 
mM wUheiftt a yeeeel to tteaawre it io. He aoeor4imgl|r mado a bes 
15 inohco s%iiMre» hot eooM iM»t tell |MPe<Heelf the depth oeoetMiry, 
that it laighl (x»taia just a buehel. What muet ho ite 4epth I 

The oi^aeky oi a etaaterd buehd is 21 W A eiibie iaohes ; sad 
tha% divided by 16 X 16 »- 8^6, will give ».&5 inches, as the dei^Ui. 

861. What oBttst he the do{>llL of a civeelar uooiittey whoae inaide 
4iatteteBr is 13| inches, to oootaia a haif hoehel 1 

S6Q* What ouMt he nho dofith of a eireolair measiiie* wheao inaide 
diameter is 10} ioches, to oontaia a peck ? 

SMSi What moat he the depth of a oireokr msansure» whose tgaaide 
^aoietei? is 81 ioehoB, to oofttem « half pedt? 

D64. Whi^ Hoael bothe depdi of a. eiwtdar meaaare^ wheao Inatde 
4iaBQ«tor ie 6} ifl^hee> tooootain two quarts? 

m^ What nuiothe tho depth ef a cttcote f ncaa a f o » whoae jpaife 
^iaaaeteris 6| ilk^esy to oeotaui a quart t 

266. A carpenter was di«#Bted to maire ooo doaen oobio hosea, 
4NM^ to ioatttin 6 haabele ; what hmmH be ^le ioaide ^imonaiDtts ot 
•eaofa box? What namb^ o£ feet of boavda woi^ <be roqaoodao 
iprrT'T theaif alkiwiag 19j| por oent. for waato? 

fl67. How maoy acres aie oeotaioed in « oqua«e6eld, tha^iagpMa] 
of which ia 80 roda longer thaa either ^ its aidea? 

We may assume a square of any sixe, and fiad the eacess o^ the 
Agonal; then institute the mro^^tion^ as the excess thus fovmi is ^ 
ifi/^ fif>m excess^ sots the siae of the assu m ed spMre to ^ side of ihfi 
rt^vsred squari. 

S68. Winawiil he ^w oido of the tegost otfadt of aqtiate l^ia^er 
ltet«OMi %»^uaa« froHi « log US iaeiias in diasaotor at the sourer 

&d», A pmt leg is 30 feeiaa lea^, and 9 ihot 9 l«eiifia io Olr- 
wmiiiirinii^ at tito aomUot end ; whu anunber of onbie ibet of timber 
viM ift iiaho when fanmn tiqaoao^ 

Mk What Witt ho Ike t dtpwaKj of paioff mg a oayoal o|mo^ of 
mkMi te paif i otMi i cul ar. heigirt ia T^ feet, and the diamelef at the 
haoei5feet>otd0'eeiilsa s^oaveyard? 

SS91. A oarao<lioa8e is 56 iiaet long, 34 feet wide, m Ibot Ihigh, to 
the eaves, and <^ gafolea riae 9 leet above the oavos : 9 ihet of the 
walls 9je l^feet thick, the remainder to the eaves Ih feet thick, and 
Ihe ^al>lea 1 toot ^tdk. How many cubic feet in the Walls % What 
ttd m& bdldio^ d thtin come to, at $l:d5 per perdi, no allowanCD 
being made for windows, doors, &c. % 

272. A church spire is to be built in the form of a hexagonal 
pyramid, each aide of the base being 10 feet, and its perpendicular 
neight 80 feet. Within the spire is to be a hollow cone, 15 feet in 
diameter at the base, and so running up as to leave the walls of the 
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wpire as tldek at the top of l!he cone as at the bottom. Row many 
enbie feet will the epire contain 1 What win be the expense of paint- 
ing' the BHTfiMM of thlssptre, at 96 cents per sqnaie yturd ? 

873. A New England farmer left the place of his nativity, and 
emigrated to the new state of Iowa, where he purchased a square 
mile of new land, and built a house in its centre. He gave equal 
portions of this square mile to each of his four sone ; and the share 
of each son was enclosed within one of the four largest circles that 
could be described within the square mile, and not intersect each 
otiier. Each son built a house in the centre of bis circular piece of 
land. What part of the square mile has the father left, and what 
nnmber of acres does it contain ? What is the number of acres in 
each son's share t What is the distance from eadi son's house tD 
his lather's house! What is the distance from each son's house to 
the house of each of the other three ? 

974. A mason was directed to build a brick cistern, of sufficient 
capacity to contain 2000 imperial gallons. Supposing its inside 
diameter to be 8 ftet, and the top to be arched in the form of a hem- 
isphere, what must be its depth inside, measuring from the centre ci 
the aroht Sopponng the wails to be 18 ioiehes in thickness, what 
number of Inicks 8 inches long, 4 inches wide, cind 8 indies thick, 
will be required to build it? ^ 

875. A had a circular meadow, and a^preed that B i^onld have the 
privilege of gracing his three horses, at $8 per acre, as follows: 
He was to drive 3 stakes in the ground, at such distances asunder * 
that when the horses were attach^ severally t& them by ropes, they 
might graze over the ^freatest possible quantity erf* ground in the ch*- , 
cle, without encroaching on each other's premises. After the gns- 
ing was over, it was found that just one acre of grass remained u»; 
touched, at the centre of the meadow. It is required to give the 
distance asunder of the three stations ; to find the length of the ropes 
used to confine the horses ; the quantity of land in the meadow ; 
and the amoant paid bv B for what his horses grazed ofv«r« 

876. A gentleman has a garden 180 feet in length, and 180 foe* 
in width, in the centre of the garden there is an elliptical pond, 
whose longer diameter is, 30 feet, and shorter diameter 84 feet; the 
pond is enclosed by a wall of granite, 3 foot in depth, and 18 ineta 
in thicicness. There is a graveled walk around the pond, 4 foet m 
width, including the. wall . What nomber of sqnaie foet of land does 
the gaxden ccmtain, exclusive of the pond and mv^ed walk ? What 
is the number of square feet in the piHid ? What number of yff*^ 
feet in the walk ? What number of cubic feet in the wallt What 
number of square feet in the foce of the wall and top ? 

Note. The drcurnference of an eUipsis may be found by mMftyif^ 
the square root of half the sum of the squares of the two diameters bj/ 
3.1416. 
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iXJtidl!l<i.A$fEdUS PROBLEMS 

^Jrt • 374* ' * The sum and quotient of two irambers given , to 
find tti§ lidnib^r^. 

Rule. Divide the sum bv the guotierU '\'l; the result will be the less 
nf^fhieh ^ok^^ ; flom wnich^ by subtradioh, iHk greener fii/a/riber is 
reddily found. 

Example. A and B played at marbles. After A had won sey- 
etui, &ejF feuttd iAtiX eiacti bid 70. A wii^bed id Know hov^ ttidAv he 
Had Mn ; bat oiil;^ knows that fi liad, Ax the <;dm]lhenisjettt^iit 6f the 
^Uy, four Bih^d & fifarty as h^. libw many diid ^h'hegini ^th t 
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AjPti 9784 1%<6 mm and piodiiiBt of bro MiSbeM gmfa, to 
find the numbers. 

Rux.B. Fhm the square of their sum^ tekefimr times their mri^ductf 
arid the square root of ike renudhder will he the B^erenoe of Me num- 
bers. Then proceed as in Art. 123. 

Example. FiYe hundred rods ot feheih^ are neeessa^ to ^cloee 
a certain rectangular iarm, which, at $2S per acre, will cos^ $1986. 
R^j4«d!»^ ^^ l^ngA ^<1 bi^^th of thd ftktk. 

AJTI. 37tf • The sum of two numbers and the tfum of theb 
squares given, to find the numbers. 

«i^i ^pm^ms^m-e (^m mhumm stohd^the ^^,^, 

and half the remainder unll be thi phtdikt. IJikn Mfct!^ iis m AM. 
9IV5 and 103. 

iikMSHfisi, KiMB bkVd 50 gtiin^ blE»t#fe^¥L th^, iMth Afe 
to be so divided that the sum at va^ s^uAjeibIi atalA h^ 130A. HtfW 
many had eaoh^ su^KMiiig A to havb the gieader aftUnber ? 

iuHt; 9fW» tSiVeti fh^ suih of two humbeni, ahl ^e ctifier- 
ence of their squares, to find the numbers. 

9Lin». 9hi^l9llb'mmfke of mOir iiqikm 
will have the differenf^ ^ihb MM^. 

BKJsnar., AliuM Im two ^tiair« fkr^,ielhe ednkini^ looo 
a eiw t i H ufe than 1^ «her 4 toid to eiielofte both WHh a ftede lOir^EilB 
high, and 3 panels to the rod, requires 64000 rails; H<d# Dually 
acres in each ! 

Ai^b QW9i Th6 Mull t)lf the squ^urei^ and thii diJlM»h»6 of the 
squares of two numbers given, to find fte bumb^re. 



.Rule, j^^m the sum take the ^fference^ and haff ike Yei^m^ is 
Vie square of the Ikss ; which, taken^from tHskSum ff the s^[uaress ^oiB, 
of course, give the square of the greater. Then extract the square root 
'ta-*findfhe ntunben. 

KxiitMii. Wo cd^i^ili^^ bt boys went in searcli of hufe, "and 



310 MIBCELLANBOUS PROBLEMS AND RULBS. 

each boy got as many nuts as there were boys in his company. 
Moreover, all the boys in the larger company got 3S5 nuts more than 
all the boys in the smaller company, and the whole nnmber collect- 
ed was 1(K^. How many boys were there in each company ? 

Art* 971I* Given the difierence of two nmnbers, and their 
product, to find the numbers. 

Rule. To the square of the difference add four times the prodttctj 
and the square root of the sum mil be the sum of the numbers. Then 
froceed as in Art. 123. 

^ 

Example. Two travellers, A and B, were asked how &r thev 
ha& travelled. A said he had travelled fifty miles further than B, 
^d B said that if the number of miles that be had travelled were 
repeated once for every mile A had travelled, the distance would be 
no less than 75000 miles, which would reach three times round the 
earth. . How fiu: had each travelled? 

JLrt* 380* The difference of two numbers and their quotient 
given, to find the numbers. 

Rule. Divide the difference by the quotient, less 1, for the smaller 
numher, and add it to the difference, for the larger. 

Example. Says a father to his son, ''I am 10 times as old as 
you, and I was 45 years old when you were bom." What is the 
iige of eadi? 

Art* 381* Given the difiference of two numbers, and the sum 
of their squares, to find the numbers. 

Rule. From twice t/ie sum of the squares, take the square of the 
difference ; the square root of the remainder will be the sum of the 
numbers. Then proceed as in Art. 123. 

Example. The perpendicular of a right-angled triangle meas- 
ures 10 rods more Uian the base, and the hypothemise is 50 rods ; 
required the area. 

Art* 383* The difierence of two numbers, and the differ- 
ence of their square given, to find the numbers. 

Rule. Diiride the difference of the squares by the dSfferemee of the 
numbers; the quotient will be the sum if the numbers. Thenwocesd 
as in Art. 123. 

Example. A field of com is 10 rods longer than it is wide, and 
the square of the width 4s 700 less than the square of the length. 
What is the area of the field ? 

AFt* 383* The product of two numbers, and the sum of the 
squares given, to find thft numbers. 

Rule. Add tufice the product to the sum of the squares ; the square 
root of the sum will be the sum of the numbers. Then proceed as in 
Art. 975.^ '^ 
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ExAKPLB. The diagonal of a rectangnlar 90 acre lot is 100 
rods, and it is ten rods longer than wide. What are the length and 
breadth of the lot T 

Artm 384* Given the product of two numbex8» and the dif- 
ference of their squares, to find the numbers. 

RuuB. Add one fourth of the square of the d^erence of squares 
to the square of the product; find the square root of the sum; from 
this root take haff" the difference of squares, and the square root <f the 
remainder will he the less number, 

£xAMPUB. A bought a piece of cloth, giving as many doUaza 
per yard as there were yards ; while B bought a finer piece, ^ving 
likewise as many dollars per yard as there were yards : and it was 
found that B^s cost $28 more than A's ; and had B paid the same 
rate per yard that A paid, his cloth would have cost him $48. 
What did each pay, and what quantity of cloth did each purchase ? 

JLrt* 38S* The product of two numbers and their quotient 
given, to find the numbers. ^ 

Rule. Divide the product hy the quotient, and the square root of 
the result unU be the las number. 

Example. A bought a quantity of calico for $3.60, and the 
number of yards was 2^ times the number of cents he gave per yard. 
What did he give per jrard, and how many yards did he buy 1 

AJtt» 380* Given the product of two numbers, and the square 
of the difiference, to find the numbers. 

Rule. Add four times the product to the square of the difference^ 
and the square root of the sum will be the sum of the numbers. Then^ 
having the sum and product, proceed as in Art, 375. 

* ■ 

Example. Being engaged in laying out an oblong garden, which 
contained just an acre and a half, I found that having cut ofif from 
one end a square area, the greatest square that I could form in the 
remainder contained just 04 square rods. What were the length 
and breadth of my garden? 

Ajrt* 387* The quotient of two numbers and the sum of 
dieir squares given, to find the numbers. 

Rule. Divide the sum of the squares by the square of the quotient, 
plus 1 ; and Hie square root of the result unU be the less number. 

Example. A and B paid $100 for cloth, each paying as many 
dollars per yard as he bought yards, and A bought | as many yards 
as B. ±Iow many yards did each buy ? 

A.rt« 388* Given the quotient of two numbers, and the 
difi!erenee of their squares, to find the numbers. 

RvLE. Divide the difference of their squares by the square of the 
ouotient less I; the square foot of the rmtUing quotient wiU be the 
less number. 
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A, and paid ror it $28 more than A paid. Hoif |Q|i$|f j| 
each hay ? 

Art. •89. The cplieiit of ^p Wifc^ Jgjd ^ ^uj||$ ^ 
their 80III given, to find the numhers. 

Rule. Dhfi^ lie sqwtre of Hf ^uijt 5y ^ square ^ M« mtaiient 
pfys I ; ^ square root of the repUHng ^tiei^ yd^L Jfs m ^Eeay 

Example. Saya John to Henry, ' I have three times as many 
QfiBts as yoa iiaaw, |ttd if hoih wese siUbd iogoljfaor, aod faf|iaBihri in 
i^lfftesy at juB inanir appbp far a oent as toaze m «6nl», tii^y jr^uU 
puTOhase .400.' How many laenls had ^eaflb bofi 

4?tr ^'^t T^ quoti^t of tiwo f^H^h^, ^ ^pp^m^sf 

th^ir diuereuM^e giyeo, tp tind the jDuambei^. 

Rule. Divide the square of their difference bv the square of the 
msHnU ieu mu. 1^ squan root jrf4keeiesittii^ quotihUw^ne the 
less number. \ 

^.l^fy^RJf-^ Tto p|8P .tf m pualvp! i» 7, ^nj i hg j py r e^^ir 
difierence 334. What are the numbei^J 



sni^l^^ ^f ^Tfifi ^w^Ks, 40 m 4he nun^is. 

Rule, if^rgm the ^^Vfire «^ li^ mm ifiieMi^ M/m .^4ie sgumUf 
and twice the product of the numbers will remam, Tf^ fiAt^aci 
fimr times the product from the square of the sum, and the reifutind^ 
wiU be the square of the different. Then, having the square of^Me 
sum an4 ^^fffrence, esiraU^he rool^j^andjproceed tain ^t. 123. 

Ei,4MP^. Tie eqiiare of the ^um qf t^x> ,njqip|)^ ^ ^ij tjffi 
sum of their squar^ is §6. What ju:^ j^e i^^ipl^i;^ J" 

A|rt« ^^^ ^'RnowWthfi price iwwhicii ft Aing^j^^ 
^iimm^^»^fm<!^&m^ P^r oe^t. ^^^e jrt^e.^^t,^ 1^ 

-^ Huu. MuUifhf^ pnee or Man soUdfor by HX), add iks tupuma 
of 50 to the product ; from the square rodt .of U^s mm •wftfnutf 50, 
and the remainder wiU be the first cost . " 

1. " Sold a piece of cloth for Jp,56, ^d gained as much p^r 
cent, as the cloth cost me. What was the originat co(£t 1 ^ 

^. ^'A,JB and C,.each eantrihuted $200 to acomiooD stoek, and 
went to the me^ to buy iaoid. Theyvbougl^ 800 a«xe8,aiMl in ^vid- 
iPjgr it equit9l>)7 it ^dP ^tfiiTnuifsd that A. allow 75 cents ipacre 
wiQX'^ for his land than B ^n4 C g^y&. Hp,w pinj ^ipc^ /Jd j^^ 
receive, and at what price? '* 

Note. This, and like questions^ can be solved by the following j 

iluLE. •** fVom the whole amount paid for the land, take the t^ue 
at the given difference per acre; and reserve the remmnder. MvMiply 
tfie qforesqid v€due,M tfie difference in price, byfourtwi^ t^.u^ie 
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aguare of the reterved rmwn^; of t^f wn ^^f^ the square rooi, 
mid to it add the reserved remainder Divide the sum hy twice the 
whole number of acres, and the qu s iient jwUI be the price per.acre ptdd 
hfhimv>ho paid the kgstper acre, Thptmtityn the^miffiyjfifmtt" 



Airi* USB* Ekcbamoc, in ooiMneyee, ^ « fern whidi djnyif- 
ifttaiB ^Iwt ekuH of iBonHMrtile innnolwiis bf wki«h the debts of 
inteviduids leBiding jit a distaace from iiimt ofediters are paid by 
means of Bills of Exchange. 

A BfMs QF £iKC]ii«M»B 10 a wikfim^nlflr, «Mxaased to eone ^r- 
8^ at n fUp^MEice, dirtctiflg him to fxy « spaeiiad «am «f noiMy to 
a ,thLFd pei8o«« or to ]|i# oider, either at aight, or elUr the expin^ 
tioQ of 4M«ie fpeoug^d itima. For forma of BS&i af £x<Aaiigcl, aas 
Aj:t. 300. 

BiUe of ^EaM^mge are bought and add, aad^aaa ^maone MKf^- 
ual to another, lUce any other circulating medium. 

^' Th» ii^msie Pw «f Exdkmge >ja the raise of ^be oanwacy 
qf IW i^omtff MUflQMtod in ^he eizivaiiojr ef 4netiMr, !by Qom^rittf^ 
tbe 4^ipiM»ty;of goM tod silver in their leapeetistt cotna.^' 

Tb(a i^Hwie 'Wiue of tiie Engliab aosaxeigB, vvliidi lepnaeMa 
ik» poi]«4 ajtorUng, «9 $4,861 in our gfoM, taken as a atandard. 

The m^kmge vidiia of the English pound ia $4,441, and >all ^re- 
ipimniB ai9eipotii|»uled u^pon thia standard. 

The commercial value of a Bill of Exchange on England ie ^ 
exchange T^aJjie plua ihe preminm it will biing m the tpnarket. 

Suppose bills on England sell at 9 per oaRt» pirawiuyi* If m^ 
add to the exchange value of the pound atexling 9 p^r eentj-^e 
anrn is its eemmercial value. 

£xi9ha9ge va.lue of 1 ^ *» t4.444 4*- 
Premium Oper oent. j^ .299 ti*. 

Commai^al value sm $4,843 4** 

h A tMRohant ia Boatmi Irishes to remit to livorpool J&495. 
1^ Qd.,4a0id Tpovebaaea a BiU of Esxehange lor that amonot, nt a 
pi»milUii nif 4 per oast. What dMB he pay for the blH, in Federal 

3. A merchant in Near York wiahea to lemit to London $6675.86, 
eiQchaiige heing at a f^remism of 9 per eeat. What will be the 
amo«aiof ^s Bill «f ib^diange, in po«&de ateriing? 

In i'njim^t aocouDlB are kept in francs and centimes, 1 iranc ■■ 
100 centimes. The value of a franc is 18.6 cents, on which valve 
the «ale of axchimge ie oompuled The rate ef exchange ia some- 
tipiHiB pom^P^ #& the exohange value <tf « doilaar in fraaes and 
centimes. 

^3. What miiat a merebaat pay £>r a bill on Paris for 5000 francs, 
at a premiium of U P^' cent. ? 

4. W\m!^mmi AimtNehantpay ^r a bill on Havre for 7675 firanee, 
^(etaBA9 hi(kig.at.&o-r«to.flf i5 i£Daoc8.40 centiaoea to the ^Q^larl 

•7 
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BOARD MBASURK. 

BOABD RULn. 

Afft* MM* Tlie rule used by sorreyora of lumber, in Boston 
and vicinity, is 3 feet in length, of a aqoare fonn, having four eqnal 
and parallu aides. 

Each aide is divided into fbar equal apacea by lines ronning the 
whole length of the rule, and each apace is divided into equal parts, 
which are all numbered ; each number indicating the contents of a 
board, in aquare feet, corresponding with its lengui in feet and width 
in indiea. 

At one end of the rule, the spaces on the sides are all numbered 
in succession, as follows : 13, 13, 14, 15, 16, 17, 18, 19, 90, 31, S3, 
83, 34, 35, 36, 37 ; tiiese numbers correspond with the lengths of 
boards to be measured, in feet. The upper space on the first side, 
numbered IS, is used in measuring the width of boards, in inches ; 
this rale is also used with a ton foot pole, in measuring the. length 
of boards, in feet. 

To find the content of a board, first ascertain its length in feet ; 
then apply the rule across the board, and ascertain its mean widtii in 
inchea. Suppose the board ia 16 feet in length, and 15 indiea in 
width ; on the apace numbered 16, on the aecond side of the rule, and 
under 15 inchea, we find 30, the number of square feet in the board.' 

Suppose a board is 33 feet long, and 18 inchea wide ; on the space 
numbered S3 on the third side, and under 18 inches, we find 33, the 
number of square feet in the board. 

Note. Planks, joists and timber, less than six inches square^ are to 
he reduced to board measure. 

There ia another board rule 3 feet in length, of an octagonal form, 
having eight equal sides or feces. 

On a line running round the rule at the centre, the fiicea are num- 
bered in auccession, as follows: 8, 9, 10, 11, 13, 13, 14, 15; and 
each fece is designated by the number on it, which numbera oorre- 
apond to the lengths of the boards to be measured. 

If the board ia 13 feet in length, place the thumb on fece 13, and 
i^ply the measure across the bmird, and the number on fece IS cor- 
responding with the width of the board will express the number of 
square feet in the board. Thus, if the width of the board ezt^ida 
fiom 1 to 15, the board contains 15 square feet. 

If the board ia 14 feet long, it must be measured on fece 14 ; if 
the board ia 18 feet long; measure its width on fece 10, and also on 
fiuse 8, and the aum of the two reaulta will be the content of the 
board in aquare feet. 

There is also a folding rule, on the fece of which ia a table to 
show the content of a board from 1 to 90 feet in length, and from 6 
to 80 inches in width. 

The upper line of the table shows the length of* the board in feet, 
and the column at the left shows the width of the board in indies. 
If a board ia 16 feet long, and 10 inchea wide, find tiie lensth, 16 feet, 
on thfi upper line, then under 16 on line 10 ia 13-4, noiidi shows 
that the boEurd containa 13 and 4 twelflhs square feet. 
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TO MXASVRI ROUND TIMBER. 

Art* 99S* ** The practical rule, used by surveyors, is to nrnUi' 
ply the length m feet by the square of one fourth of the mean girth in 
inches, and to divide the promtct by 144 ; the quotient is the number of 
cubic feet. 

The girths of a piece of round timber are 63.832 and 31.416 
inches, and its length 60 feejk. What number of cubic feet does it 
contain 1 

62.832+31.416 

-— H J-4=.11.781«X50-M44 = 48.1916 

a 

cubic feet. 

Pine and spruce spars, from 10 to 4.5 inches in diameter inclnsiTO, 
are to be measured by taking the diameter, within the bark, at one 
third of their length from the larffer end. Spars are usully pm^ 
chased by the inch diameter, and all under 4 inches in diameter are 
called poles. 

Spars not more than 7 inches in diameter should be 5 times as 
many feet in len^ as they are inches in diameter. Those which 
are more than 7 mches in diameter should be 4 times as many feet 
in length as they are inches in diameter." 



TONNAOia OF VBSISIBI^S. 

Art*- 398* By a law of Congress, the tonnage of vessels is 
found by the following 

Rule, if the vessel is double-4ecked, take the length from the fore 
part of the stem to the after Hde of the stem post (wove the upper deck, 
the breadth at the broadest part above the main wales ; hmf of this 
.breadth must be taken as the depth of the vessel; then deduct from the 
length three J^hs of the breadth; multiply the remainder by the 
hrudth, and the product by the depth; divide this hut produet by 95, 
and the quotient is the tonnage. 

What is the tonnage of a ship of the line, meaeunng as above, 
210 feet on deck, and 59 feet in breadth ? 

59 -H 2 a- 29.5, the depth. 

310 -. f of 59 ^ 174.6 X 59 X 29.5 -^ 95 » 3108.8 -f- tons. 

y the vessel is single-decked, take the length and breadth as above 
direct^ for a double-decked vessel, and deduct from the length three 
fifths of the breadth, and take the depth from the under nde ^ the deck 
plank to the ceiling of the hold; then proceed as before, > 

The length of a sinfle-decked vessel is 223 feet, the breadth 39.5 
feet, and the depth of hold 23.5 feet ; what is its tonnage! 

223 — 4 of 39.5 » 199.3 X 39.5 X 23.5 -2- 95 » 1947.3 + tons. 

Carpenters* Rule. Measure the length of the ked, breadth of the 
beam, and depth of the hold, aU in feet. Divide the continued product 
4^ the ihree dimensions ^ 95 ; the quotient will be the tonnage, ^ the 
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ffeud is dmOIMecM^ hdff tks breadtk iif tU beam is taken as the 
depth of the hold. 

What is the tonnftge of si single-decked vessef, wtiose lengtl^ is 
6^ l^bxesdth 26 feet, and d^lOi 10 leetf 

65 X ^ X 10 -S- 95 » 136if tons. 
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Art* 307« "A horse traTels400 yards, at a walk,4il 42$ mtn- 
ntes ; at a trot, in 3 minutes ; at a gallop, iH ^ftmb' ffltrnte.'' 

" A im^ horie cair dra^ 1600 lbs. 23 iftiles a day, weight of car- 
riage included." 

*' The ordinary work of a horse may be stated at 32500 pounds, 
ft^aeA ! foot itt A mtotit^, fet d httmb d day.'' 

*' Ah&rie pduiet in msefunery is esfi^inaMd » 999661fts. rSE^Btid 1 
ftmili *mitrat^; btit as ahMMtf eattexssff tfatfC^Mee tMt6hdthnr a 
day, t madihiety hotse poweir is e^ual to thM of 4.4 hcMSs." 

The strength of a horse is equiyalent to that of 5 mefr. 
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GRAVlfATiON. 

Art* 308* In bodies descen£ng freely by their own weight, the 
velocities are as the ttaoM^ aad &ie spaessas tke s^sare of the times. 
The times, then, will be 1, 2, 3, 4. dec. : 
The v'elo<Sities, then, will b« 1, 2, 3, 4, «c. ; 
The spaces passed through as 1, 4, 9, 16, 6cC. $ 
And tke spaces tat each tisAe as I, 3, 5^ 7, 9> 6Ut 
A body talliQg freely will descend thzough 16.0833 lest ift the fint 
second of time, and will tihen have acquired a velocity whi^k will 
carry it through 32.166 feet in the next second. 









82.166 
64.333 
96.5 
128.665 
160.83!^ 
193. 
225.166 
257.333 
289.5 
321666 
afidiSaS 
886. 



M^ 



1 

4 

9 

16 

25 

36 

49 

64 

81 

100 

121 

144 



1^ 



UJ^ 



>lll It* 



16.08 

64.33 

144.75 

257.33 

402.08 

579. 

786.08 

1029.33 

1362.75 

1606.SS 

1946.08 

tdl6. 
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5 

9 
11 
18 
15 
17 
19 
21 

ad 



I** 

|fi| 

16.6d 
48.25 
60.41 
ll!^.58f 
144.75 
1T6^ 
299.08 
241.25 
273.42 
806.58 
887.7J^ 
866.9» 
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Tofmd ifu Area of a JEUgular Poly gen, when the side otdff %s given, 

RxTLB. — Multiply the square of the side by the multiplier opposite 
to the name of tne polygon in the following table, aiid the product 
will be the area. 



No. of 
■idea. 


Names of Pol7> 

gotk. 


Angto., 


-' ■ g = 
Angle of 
Polygon. 


Area. 


A 
2. 


B 


C 


3 


Trigon 


120® 


60«> 


0.433012 


1.732 


.5773 


4 


Tetragon 


90 


90 


1.000000 


1.41 


1.414 


.7071 


5 


Pentagon 


72 


106 


1.720477 


1.238 


1.175 


.8506 


6 


Hexagon \ 


60 


120 


2.598076 


1.156 


sRadtua 


5 » I'ffth 

} of iide 


7 


Heptagon 


51f 


1284 


3.633912 


1.11 


.8677 


1.152 


8 


Octagon 


45^ 


135 


4.828427 


1.08 


.7653 


1.3065 


9 


Nonagon 


40 


140 


6.181824 


1.06 


.6840 


1.4619 


10 


Decagon 


36 


144 


7.694208 


1.05 


.6180 


1.6180 


11 


XTndecagon 


32A 


147W 


9.365640 


1.04 


.5634 


1.7747 


12 


Dodecagon 


30 


150 


11.196152 


1.037 


.5176 


1.9318 



Additional uses of the foregoing Table. 

The third and fourth columns of the table will greatly facilitate tbe 
construction of these figures, with the aid of the sector. Thus, if it is 
required to describe an octagon, opposite to it, in column third, is 45 ; 
then with the chord of 60 on the sector as radius, describe a circle, 
taking the length 45 on the same line of the sector ; mark this dis- 
tance off on the circumference, which, being repealed around ihit 
circle, will give the points of the sides. 

The fourth column gives the angle which any two adjoining sides 
of the respective figures make with each other. 

Take the length of a perpendicular drawn from the centre to one 
of the sides of a polygon, and multiply this by the numbers in column 
A, the product will be the radius of the circle that contains the figure. 

The radius of & circle multiplied by the number in column B, will 
give the length of the side of the corresponding figure which that ci]>. 
cle will contain. 

The length of the side of a polygon multiplied bjr the corresponding 
number in the column C, will give the radius of the drcnmacribing 
circle. 



KOTX. — 1. 


diameter 


X .8862 


2. 


circumference 


X .2821 


3. 


diameter 


X .7071 


4. 


circumference 


X .2251 


5. 


area 


X .9003 


6. 


side of a square X 1*^1 ^2 


7. 


(t tt 


X 4.443 


8. 


it *( 


X 1.128 


9. 


n % n 


X 3.545 


10. 


square inches 
27* 


X 1.273 



side of an equal square. 
, li tt tt 

I '' of the inscribed square. 
, tt tt tt 

, tt tt tt 

: diam. of its cireums. circle, 
icircum. " " 

idiam. of an equal ckde. 
i circum. " " 

■ round inches. 



»n 



UaBVUL TABUG& 



Taus skomi^£ the Wmght^^^perative Pow^rsner Wkighiy Btdk md 
Ckarm» 9/ FueUf from Mepori vf Professor WaUtr A. Johnson, 1844. 



l>Mi|natl*n oTFrfkL 



mi 1 



i* m 



I'JIKI I ■ li i 



BlTtMIKOIIft^ 

Citttlberlsiif^ maximam 



it 






BioMbvtgk « 

Newcastle 

Pktott 

Fittsbargh 

Sidney . . 

Liverp ool . 

OWreratt « < « . . 

Own^Koa^ ill. « ; <• 

• 4 « W 4 W 4 



« « 
• • * 



4 % , 
h * 



Beaver Meadow, No. 5 . 

Beaver Meadow, No. 3 . 
Ltklgli. . . . ^ i « . 



NfttSMl7ir8te» « « « 

lUi^Dtttaai « 4 # <• 4 « 

Wood. 



u 



I 



MA^. 



1^43 

1^7 

1.31^4 

1J^3 

1^4 

1.257 

1.3181 

1.252 

1.338 

1.262 

ii275 

i^ill« 

l.«64 
1^77 
1.554 

uasn 

1^10 

1MB 
^ 4 • 

4 « • 



4 « 

ilk, Ajtt liA a^ 



«4 * W 



:fcrag~ 



8. 



Jii« 



S&.%2 
54.129 
53.05 
45.72 
5404 
50,8^ 
49.25 
46.81 
47.44 
47.88 
45i49 
47.€6 
SIM 

53.7» 
58.66 
96.19 
48i^ 

S&88 

tlk€4 

31.57 

«1.01 






T 



=tt=* 



10.7 
9.44 
9.72 
8.94 
^^ 
8.66 
8.41 
8.20 
7.99 
7.84 
7j67 
7.84 

16.11 
^.06 
9.88 
9.79 
6.31 
6J3 

6.47 
6«63 
>8.» 

4.«» 



3=S 



.C 



II 



*■■■■ 



573.3 

532.3 

522.6 

438.4 

461.6 

453.9 

478.7 

384.1 

386.1 

411J2 

S59.3 

360. 

869.1 

iSlJ 

577J 

572.9 

498. 

596.5 

515.4 

407S 
882^ 
fi84. 



^gy-s:: 



r'l ■ s: : 



9 

~i' 'f I I I 



2.18 

4i;3 

3.40 
?.13 
8.82 
3.14 
6.13 
.94 
2.25 
1.86 
3.«6 
li64 
^.€3 

8.63 
JSi 
JBOi 
IM 
IM 
IM 

SM 
1641 
3j65\ 






^a 






42.3 

41.2 

42.2 

49. 

41.4 

44. 

45. 

47.8 

47.2 

46.7 

<9.2 

47. 

4AS 

4XM 
4U 

39J8 
48.8 
40.7 
4X>^ 

68.5 

96S 

l!0e.6 



The alxrre table exhibits the nltunate effects. Aa a safe esdttiaX^ 
for practical values, a dedaction (for the ooab) of i^ should be 
made; 



telCKS, UltHS, STC. 
jCWiWfMMflS. 



GommoB brick 
Ftaabnok • 



« -• 



8 to 7| X 41 X S( iwhes. 

H XHXH ^' 



20 common bricks td ft tnittc ibbt, When laid f 

15 " * " *i fcol of 8 iheb wftB, ^eh kM. 

Laths are 1| to li inches by four feet in length, aare nsnally set one 
quarter of an inch apart, and a bundle contains 100. 
Stourbridge fire-brick, 9| X 4| X 2f inohes. 



tUBFUZ. TULB8. 



WEIGHTS OF YABIOUS SUBSTANCES, 



£)astIrQii« • 
Wrbi^ht Iran 



Copter 
Lead 
^ass 
Tin . 
White Pine 
Yellow Pine 
White Oak 
li^e Oak 
Sak Waler (i 
FMsk Watet 
All' . . . . 
Steam . . . 

r y I == 



^ 



rt*!fti 



■»rim.i 



■> If n i HM'tf. I'i'Ui 



CvbielbDite 

pounds. 



4^^ 

486.65 
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FORMS OF BILLS OF EXCHANGE 
DRAFTS, NOTES, &c. 



BIIiLS OF BXCHAirOB.., 

Art* 900* A FoEEioN Bill of Exchanob is a written 
order firom a party in one country addressed to another party in a 
different country, to paj a certain sum of money, at a roecified time. 

A Set of Ebcchange is three copies of the same bill, aU of the same 
tenor and date, exceptmg the words, ** first," " second,'* ** third," 
by which they asne distingaiahed ficom eadi o^es. 

Exchange for irsOOO. New York, October 1, 1847. 

Three months after date, pay this our first of exchange (second 
and, third of the same tenor and date not paid) to the order of Brown, 
Brothers & Co., Five Thousand Founds sterling, yalue reoeiyed, as 
advised. Edwaed Coujnb & Co. 

Messrs. Samuel Johns & Co., > 



Merchants, Liverpool. 



Exchange for i&SOOO. New York, October 1, 1847. 

Three months after date, pay this our second of exchange (first 
and third of the same tenor and date not psud) to the order of Brown, 
Brothers & Co., Five Thousand Pounds sterling, value received, as 
advised. Edward Collqis & Co. 

Messrs. Samuel Johns & Co., > 



Merchants, Liverpool. 



Exchange for ^^5000. New York, October 1, 1847. 

Three months after date, pay this our third of exdiange (first and 
second of the same tenor and date not paid) to the order of Brown, 
Brothers & Co., five Thousand Pounds sterling, value received, as 
advised. Edwakd Collins & Co. 

Messrs. Samuel Johns & Co., } 
Merchants, Liverpool. y 



FORHS OF DRAFTS. 

A Draft is ao order drawn on some pe(rson,diTeeting him to pay to 
a third persoA, named in the draft, or to the order of said tlmd per- 
son, a flopeoified som Y)f money, either at sight, or at the expiration of 
some specified time. 

$175. Boston, September 1, 1847. 

At sight, pfcy to the order of James French, One Hundred and 
Seventy-five jDolUurs, value received, and oblige 
,, Your Obedient Servant, 

William £dwabd«» 
Messrs. James B. Eldridge & Co., ) 
Merchants, New York. { 



^fXBXB OF PRQIIISSORY NOTES. 323 

$350. Salem, September 1, 1847. 

Thirty days after date, pay to the order of William Briffga, Three 
Hundred and Fifty Dc^iis, valiie reoeiyed, and charge m same to 
the aocoant of Your Obedient Servant, 

BXNIAMIN BiiiUNes. 
Mesars. J. K. Mills Sl Co., > 
Mendiants, Boston. y 



FORMS OF PROMISSORY ITOTIBS. 

A pROMissoRT Note is an engagement, in writinff, to pay a given 
sum of money at a specified time, to a person named in the note, or 
to his order. 

Negotiable Note. No, 1. 

$575. Boston, September 1, 1847. 

For value received, I promise to pay William Andrews, or order, 
Five Hundred and Seventy-five Dollars, on demand, with interest. 

Francis Patwell. 



NegotitAle Note. No. 2. 

$390. Boston, September 4, 1847. 

Six months after date, I promise to pay James French, or order, 
Tluee Hundred and Twenty Dollars, for value received. 

Francis Patwkll. 



Negotiable Note. No. 3. 

$500. Boston, September 10, 1847. 

For value received, we, jointly and severally, promise to pay Henry 
Johnson, or order. Five Hundred Dollars, in ninety days from date, 
with interest. Francis Faywell, 

RiCHARn Paywsll. 



Note Payable at a Batik, 

$050. Boston, October 1^ 1847. 

For value reoeived, I promise to pay to the order of Benkusun 
Dutton, Six Hundred and Fifty Dollars, at the Merchants' fiank, 
VEk sixty days from date. Henry Paywell. 



Note for Borrowed Money. 

$50. Boston, October 5, 1847. 

Borrowed and received of Thomas B. Wales, fifty DoUan, which 
I promise to pay on demand, with interest. 

Richard Patwill. 



Am O— K jtmiwrnlteB wf— it jpfypidfifii maiirf 
or amount of merohMidiw, ^ thB. pwon Jn iriictBe &Tor ti« eidsr i» 

m of the order. 



Ordb^ /or Money. 

Mr. Saamd Carter, ^^^^^ Sej^ember U 1847. 

Please to pay Mn R. Poor, or Mder, Thirty Dollan, value 
reoeiTed, and charge Uie same to the account of 
$3a YMrOMiMkJtewii, 

John W. Cablbijon. 



Order for. Good*, 

BastoHf September 1, 1847. — Mr. E. Pani^ please to deliTer to 
Mr. B. Bennett, Goods to the amount of Serenty-five DoUarSj and 
charge 'tfie'flaflM to the aeeomt of 

ii %• Yoof Obi* fienrt* 



Beooftfor Money on AeanaU. 

Boston^ September 1, 1817. — Heeeired of J. Colby, One Hundred 
DoUaie on naesynl. Asa RicHAwieew. 



mmmt^nmmmm^ 



Receipt for Money on a Note. 

Boston^ October 1, 1847. — Receired of J. Robinson, Serenty-fire 
Dollais, which is endorsed «n his nete ef Jaovsry 1, 1847. 

-9 3(5. John STwrmm' 



Beonpt mfitU af ail Aaemmie. 

Boetony Oetobert, 1847.— Received of B. Bennett A tte.. One 
Hundied and Twenty Dollars, in full of aJl accounts. 

$190. Charles Norms. 



iUmpiJor M e mey received for Another Person, 

AmIw, Qeteber I, 1847. --Raoeivad «f J. WiHuhmb, J?my XHl 
lajB, ler atfammft'Of T. J^ewnMo. 

For T. Newman, 
$50. Charlbs Johnson. 



Meoapifor Bent, 

Boston, Ochber 1, 1847. ^ IteceiTed of R. Pszkar, FiOj DoUaas, 
in full for one quarter's Rent of Bouse No. 158 WadUt^on Stna^, 
ending this.day« 

$50. W1U.IAM LOTKRXSKI. 
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AMERICAN FIRST CLASS BOOK* 



LESSON I. 

A devotional spirit recommended to the young. — Cappe. 

Devotion is a delicate and tender pl&nt : as much as it is 
OUT duty and our interest to be possessed of it, it is not easily 
acquired, neither can it be carelessly maintained.* It must 
be long tended, diligently cultivated, and affectionately cher- 
ished, before it will have struck its roots so deep as to grow 
up and flourish in our hearts ; and all along, till it attains to 
its perfect vigor and maturity in heaven, it needs to be de« 
fended from the Adverse influences of things seen and tem- 
poral, of a vain imagination and an earthly mind. 

The best season for acquiring the spirit of devotion is in 
early life ; it is then attained with the greatest facility, and 
at that season there are peculiar motives for the cultivation 
of it. Would you make sure of giving unto God his right, 
and of rendering to the great Creator and Governor of the 
world the glory due unto his name, begin to do it soon; be- 
fore the glittering vanities of life have dazzled and enslaved 
your imagination, before the sordid interests of this world 
have gotten possession of your soul, before the habits of am- 
bition, or of avarice, or of voluptuousness, or of dissipation, 
have enthralled you ; while your minds are yet free, and your 
hearts yet tender, present them unto God. 

It will be a s&crifice superlatively acceptable unto him, 
and not less advantageous to yourselves. Beseech him that 
he will awaken in you every sentiment of piety ; beseech him 
that he will direct and prosper your endeavors to acquire 

* Pron. mSn-taned. 
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to keep alive, aod to improve, the genuine spirit of devotion. 
Entreat bim that he will give you to behold himself in what- 
ever else you see, and to discern his providence in aH the 
events that you observe, or that you experience Put your 
hearts into his hands, and importune him, (if importunity it 
can be called,) to lay them open unto all Uie blessed influ- 
•ences of the discoveries he has made of himself and of his 
will, in his works, or in )xi9 ways, or in his word. Implore 
him to give you and preserve to you, the liveliest sensibility 
to all things spiritual and divine ; and while thus you &sk it, 
seek for it, in the conscientious^ use of the appointed means 
of grace, and by every metkod that intelligence and pru- 
dence and experience recommend to you. 
^ Let it be a perpetual object with you every day, to be im- 

proving in this heavenly temper. The spirit of devotion will 
be very hard to kindle in the frozen bosom of old age, and 
not very easy to introduce through the giddy heads into the 
busy hearts of manhood or adv&nced youth. If you wish 
then to reach that better worlds where devotion, pure and 
ardent, is one of the most striking characters of its inhabi- 
tants, and, at the same time, one of the most essential in- 
gredients in the happiness that they enjoy, ^ou cannot be 
too early, and you cannot be too constant, m your endea- 
vors to acquire and maintain! the spirit of devotion. 

It is an acquisition well worth all that it can cost you to 
attain it : for if the genuine spirit of devotion occupies your 
heart, it will preserve you from the corruptions that are in 
the world ; it will give you courage to be singular, when to 
do your duty it will be necessary to be singular; it will 
make all your duties easy, and moa^ of them it will make 
pleasant to you ; it will sned the sweetest light upon the 
pleasing scenes and incidents of life, aad will dinuse its 
cheering mys even over the<larkest and most gloomy. 

The pleasures that you may take will be infinitely more 
•enjoyed by you, if God, the Author of them, has possession 
of youjr hearts ; and the pains you cannot shun will be fiar 
less grievous to yon, if Gbd, ^o maket^ darknesd and cre- 
aleth evil be regarded by you as the wise and kind Dispen- 

»fler of your lot. "Remember/' then, while you are yet 
entering upon ife, "remember your Creator in the days of 
. ^ your youth, be' jre the evil day comes^ and the years draw 
). ' rilgh, in which ye s^iall say, I have no pleasure in them." 
j » Thobe will be bad days to acquire and cultivate the spirit of 
^ devotion ; but \he spirit of devotion acquired and cultivated 
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